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Lecture 1: Introduction; Technical Considerations in Pelvimetry and Cephalometry. 


INTRODUCTION. 
AFTER paying tribute to Dr. J. T. Ingleby, 
physician and accoucheur in Birmingham 
in the earlier part of the eighteenth century, 
and comparing the incidence and import- 
ance of pelvic contractions in his day and 
in this, the lecturer proceeded as follows : 


Nine years ago, when the Nuffield Unit 
of Obstetrics and Gynaecology was 
founded in Oxford, the opportunity arose 
of undertaking a comprehensive investiga- 
tion of the value of radiology in forecast- 
ing the course of labour, and to this end, 
I was able to have incorporated in the new 
labour ward suite a self-contained X-ray 
room of generous size. Hitherto, it seemed 
to me, the use of radiology for antenatal 
and intranatal diagnosis had suffered from 
two faults; firstly, there had too often been 
a lack of co-operation between the radio- 
logist and obstetrician so that neither fully 
appreciated the needs and difficulties of the 
other; and secondly, there was—and, I 


* The first of two Ingleby Lectures delivered at 
the University of Birmingham, May 1946. The 
second lecture, ‘‘Forecasting the course of 
labour,’’ will appear in the next issue of the 
Journal. 


believe, still is—too much reliance placed on 
what might be termed an impressionistic 
interpretation of the radiograph, with 
opinions based on general appearances 
rather than on precise data concerning the 
dimensions of the maternal pelvis on the 
one hand and of the foetal head on the 
other. On these lines there was little hope 
of scientific progress, nor was it possible for 
the methods, such as they were, to be 
adequately explained in writing or easily 
taught by word of mouth. 

In this investigation I resolved to under- 
take the technical side of the radiological 
work myself—not because I consider that 
obstetricians in general should so engage, 
but because I wished to make a serious 
study of the various methods of pelvimetry 
and to learn for myself their relative merits 
and the possible sources of error. More- 
over, in the proposed experimental work 
it was necessary to know beyond doubt 
that the radiographs were secured with the 
patients correctly positioned and with the 
necessary adjustments accurately made. 
Nearly 800 patients have now passed 
through my hands, and although the com- 
bined réle of radiologist and obstetrician 
has been heavy, it has enormously added 
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to the interest and, I believe, to the value 
of the work. It has also enabled me to 
develop several small but useful modifica- 
tions to the standard method of pelvimetry 
which will presently be described. 

I now welcome this opportunity of pre- 
senting an account of this long-term 
research and, particularly, of placing 
before you, for what it is worth, a new 
system by which the obstetric value of the 
pelvis may be assessed with relative case 
and with a fair degree of accuracy. 


TECHNICAL CONSIDERATIONS. 


To discuss in detail the various radio- 
logical methods of pelvic examination* is 
beyond the scope of these lectures nor is it 
possible to do more than acknowledge the 
magnificent work of Caldwell and Moloy’, 
D’Esopo"’ and others on the variations of 
pelvic formation and their significance. It 
is enough to say of 3 or 4 reliable systems 
of pelvimetry I have no doubt that for 
routine work in a busy hospital the iso- 
metric method—associated — particularly 
with the name of Herbert Thoms’ of New 
Haven—is the first choice. In it a scale is 
incorporated in each film so that the obstet- 
rician himself can measure what he will, 
and can do so without need for arithmetical 
calculation or reference to correction tables. 
Moreover, as will be shown, certain simple 
pieces of apparatus can be constructed, 
and fixtures added to the X-ray plant, by 
which the taking of the films is greatly 
simplified. The methods are these. 


Lateral projection. The lateral view of 
the pelvis is by far the most important of 
any single radiological examination, both 
on its own account, and because informa- 
tion gained enables the patient to be 
correctly positioned for subsequent exam- 
inations. 


*See references, I, 2, 3, 4, 5, 6, 7, 8 and g. 
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The radiograph is obtained with the patient 
standing erect, and with the X-ray tube at not 
less than 4 fect range from the film. If a stationary | 
(Lysholm) grid is used, 4 feet 3 inches is a con. | 
venient distance; if the thicker Potter-Bucky grid 
is used 4 feet 6 inches should be the minimum. | 
have found it possible to simplify the technique by 
attaching to the upright screening stand two mov. 
able wooden pegs against which the patient presses 
her anterior superior iliac spines. One of these pegs | 
is attached to, and moves up and down with, the | 
film-cassette holder; the other has an independent 
vertical movement to suit the height of the | 
patient (lig. 1); the precise size and position of 
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Fic. 1. 
Position for lateral pelvimetry showing the pegs 
against which the patient presses her anterior- 
superior iliac spines (see text). 


the pegs have in the first instance been carefully 
calculated to ensure the correct positioning of the 
average patient. By this simple expedient three 
of the bugbears of lateral radiography are at once 
eliminated: the patient assumes the true lateral 
position, she remains motionless during exposure, 
and the X-ray tube is automatically positioned 
over a selected centre of the pelvis (ideally the 
spines of the ischium). There is the further advan- 
tage that, with the patient immobilized, the 
milliampereage may be reduced and exposure pro- 
longed, thus greatly lessening the strain on the 
tube. Aiter positioning, a metal rod mounted on 
a firm stand is placed between the patient's legs 
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Bailliéve, Vindall & Cox 
PLATE I, 


Lateral pelvimetry, showing measuring-rod. in position. 


Acknowledgment is made to Messrs. Bailliére, ‘Vindall 
& Cox for permission to reproduce Figures 1, 2, §; 4, 6, 
and Plates I, II, HI, V, VI, VII, VIE and IX from the 
new edition of Munro Kerr's Operative Obstetrics, now in 
the press. 
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so that a centimetre measure rests alongside the 
cleft of the buttocks. A scale equally magnified 
with the pelvis in the sagittal plane is thus 
impressed on the resulting film (Plate I). 


If the patient has been correctly 
positioned the resulting radiograph should 
show two acetabulae nearly superimposed, 
and the spines of the ischium quite super- 
imposed. The erect standing posture makes 
exact positioning much easier, for a side- 
ways tilting of the pelvis—a common fault 
in lateral radiography—is thereby reduced 
toa minimum. Even if the patient is in 
labour she can usually be encouraged to 
stand; but if that is not possible, use can 
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sacrum; (6) the size and shape of the 
sacro-sciatic notch; (7) the length of the 
lower antero-posterior diameter (from 
the lower inner margin of the pubic 
symphysis to the tip of the sacrum); (8) 
the length of the posterior sagittal diameter 
of the outlet (from the midpoint of a line 
joining the ischial tuberosities to the tip of 
the sacrum). 


Supero-inferior projection. A second 
picture is a supero-inferior, or “‘plan’’, 
view of the pelvic inlet, and is obtained by 
placing the patient on the X-ray table in a 
reclining position (Fig. 2). 


Fic. 2. 
Position for supero-inferior projection pelvimetry 


be made of a positioning apparatus similar 
to that already described, but adapted for 
the horizontal lateral position. 


The lateral picture gives exact informa- 
tion of the brim conjugate which no other 
view can give. It also shows: (1) the true, 
and the false promontory (if present); (2) 
the inclination of the pelvic brim; (3) the 
relation of the foetal head to the brim, and 
the degree of the engagement; (4) the bi- 
parietal diameter, or some other diameter 
from which the bi-parietal may be esti- 
mated; (5) the length and shape of the 


This method of obtaining the outline of the 
pelvic brim is well established, but unless precau- 
tions are taken to ensure that the plane of the brim 
is parallel to the table (or, alternatively, that suit- 
able compensation is made for any angulation, as 
in Thoms’s original method), results may be mise 
leading. It is often stated that the patient has been 
correctly positioned if in the resulting picture the 
superior and inferior pubic rami are superimposed, 
thus obliterating any view of the obturator fora- 
mena. In general, this is true, but there are types 
of pelves whose conformgtion is such that the 
superior and inferior rami do not become super- 
imposed even with correct positioning; this is seen 
especially when there is a wide pubic arch. The 
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pelvic brim is usually rendered parallel, or nearly 
parallel, to the table when the back-rest is at an 
angle of 35 degrees, and the patient’s lumbar region 
is in a position of lordosis. 

For greater accuracy the following method has 
been developed. When the previous lateral radio- 
graph was made, a small metal marker was fixed to 
the skin over the sacrum at the approximate level 
of the posterior superior iliac spines; in the resulting 
picture the angle formed by the lines joining the 
upper margin of the symphysis pubis to the marker 
on the one side, and to the posterior extremity of 
the brim on the other, was measured. A series 
of half-circle wire hoops is now at hand; each hoop 
is shaped to touch the skin marker behind, and the 
upper border of the symphysis pubes in frovt 


40 inches distant from the film (I use 47 inches) and 
centred 2% inches posterior to the upper margin 
of the symphysis pubis. After the exposure the 
patient leaves the table and the scale is impressed 
on the film in the following ‘manner. A thin lead 
sheet, perforated at centimetre intervals, js 
placed above the table at a height corresponding 
with the position previously occupied by the brim 
of the pelvis. (This height is conveniently deter- 
mined at the time of the first exposure by record- 
ing with a drop-line the distance from the X-ray 
tube to the upper border of the symphysis, allow- 
ing for any table-sag caused by the patient's 
weight.) A second flash exposure is now made, and 
the centimetre marks, correctly magnified, are thus 
superimposed on the film (Plate IT). 


Wite Hoop 


Brim 


Skin 
Marker 


Fic. 3 
Diagram illustrating the use of the half-circle wire hoop to ensure that 
the pelvic brim is rendered parallel to the top of the radiographic table 
(see text). 


From the front of the hoop an arm extends up- 
wards making an angle with the vertical which, 
in different hoops, varies from 10 to 35 degrees. 
When the supero-inferior radiograph is to be made, 
the hoop with an angle corresponding to the angle 
previously measured on the lateral radiograph is 
selected, and is applied to the points mentioned; 
the patient—or, more accurately, the patient’s 
pelvis—is then positioned until the arm of the wire 
hoop points vertically upwards. With the pelvis 
in this position the brim is necessarily rendered 
parallel to the table (Fig. 3). 


The exposure is made with the tube at least 


‘ 


In recent years, Thoms" has slightly 
altered his method. As in the description 
given above, he now aims at positioning 
the patient so that the pelvic brim (and 
consequently also the perforated plate) is 
always parallel to the table top. Instead 
of the uniform centimetre scale, it now 
becomes possible to introduce a series of 
scales (Plate III). One of these is a true 
centimetre scale and is used as before for 
the measurement of the brim. When, how- 
ever, landmarks at levels below the brim 
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Modified position for measuring, ina patient 
at term, the available transverse diameter 
of the brim, and the bi-spinous diameter. 
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are to be measured—for example, the bi- 
spinous diameter—the difference in level 
from the brim must first be determined by 
reference to the lateral radiograph, where- 
upon the appropriate supplementary or 
“corrected centimetre ’’’ scale* shown in 
the supero-inferior radiograph can be 
selected for the measurement in hand. The 
method removes the necessity for mathe- 
matical calculation or reference to correc- 
tion tables, and it thus greatly reduces the 
work necessary for obtaining the measure- 
ments from the film. It has definite 
advantages over Thoms’s earlier tech- 
nique. 

Modification for patients at term. If the 
woman is near term, the radiograph 
obtained by the above method tends to be 
of poor quality; although the brim can be 
discerned, the ischial spines—important 
landmarks—are usually obscured. Better 
pictures are obtained if the patient is 
examined in the dorsal position with a pad 
under the small of the back to cause 
lordosis. In this position the ischial spines 
are more easily identified and the bi-spinous 
diameter measured, although the shape of 
the brim‘is lost because of the considerable 
foreshortening of its antero-posterior 
dimensions (Plate IV). This disadvantage 
is however not so grave as might be sup- 
posed, for, by calculation, the particular 
transverse diameter which has most obstet- 
ric significance—the Available Transverse 
as I like to call it—can still be measured 
with fair accuracy. This is the diameter 
that intersects the conjugate at mid-point; 
its significance will be discussed in a later 
section. 


When the patient is in the dorsal position the 
measurement of any brim diameter is a difficult mat- 


*The supplementary scales are plotted in the 
first place by dummy experiment; once made they 
are sufficiently accurate for all ordinary clinical use 
so long as a constant target-film range is employed, 
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ter. The available transverse diameter is identifi- 
able only because of the fortunate finding that 
its position very closely corresponds with that of 
a line joining points 2 mm. posterior to the posterior 
acetabular margins. A small correction is neces- 
sary if the posterior sagittal diameter is unusually 
short (the so-called ‘‘ android ’’, or wedge-shaped 
brim), or unusually long. Both these conditions 
can be diagnosed from the lateral radiograph by 
noting the position of the posterior margins of the 
acetabular cups relative to the sacrum—near in 
the one case and distant in the other. In the 


Fic. 4. 


Method of measuring the depth of the available 
transverse diameter of the brim from the top of 
the pubes, and hence from the level of the scales. 


AB is drawn to mark the position of the tip of the 

coccyx relative to the symphysis pubis as seen in the 

antero-posterior radiograph. From mid-point E of the 

conjugate CD a line EF is drawn vertical to AB. CF 
then gives the required measurement. 


former, the available transverse diameter occupies 
a position 2 or even 3 mm. further forward than 
the position above stated, and in the latter it is 
2 or even 3 mm. further back. The scale is intro- 
duced as in the standard method. The measure- 
ment of the level of this diameter below the top of 
the pubis (and hence below the level of the scale) 
is explained in connexion with Fig. 4. No claim 
of high accuracy can be made when this rough 
and empirical method is used; nevertheless, when 
the measurements obtained by the two techniques 
of brim pelvimetry are compared it is seldom that 
a discrepancy of as much as 2 or 3 per cent is 
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In practice, the information given 
by the second method is therefore usuaily sufficient 
for the purpose in hand. 


encountered, 


There is another objection to the use of 
the standard method when pregnancy is 
far advanced. When the patient is placed 
in the reclining position the fundus of the 
uterus is, relative to the pelvis, very close 
to the X-ray tube. Now, since the inten- 
sity of radiation varies inversely with the 
square of the distance, it follows that the 
foetal part occupying the uterine fundus— 
normally the breech—receives an exccs- 
sively heavy exposure, and one which, for 
all we know, may be harmful to the foetus. 
This is avoided by the modification des- 
cribed. 


Pubic arch measurement. The third 
picture concerns the pubic arch. In the 
usual antero-posterior view of the pelvis 
the shadow of the arch is greatly fore- 
shortened, and its measurement is then 
little more than guesswork. In the Chas- 
sard-Lapine'* technique the patient sits on 
the film casette and bends well forward 
while the tube is centred vertically over the 
ischial tuberosities. By this means the 
pubic arch is made to lie approximately 
parallel to the film, and distortion is almost 
eliminated. 


The following modification has been evolved 
which is more convenient for the pregnant woman. 
The patient sits on a specially constructed box in 
which there is an oblique slot to hold a cassette 
for 6 x 4 inch-size film (Plate V). Matters 
are so arranged that when she assumes a com- 
fortable sitting posture the ischial tuberosities slide 
into a groove, thus correctly positioning the pelvis 
and, at the same time, ensuring that the pubic 
arch lies approximately parallel to the plane of 
the film. If desired, the patient can be still more 
accurately positioned by an adaption of the marker 
technique already described; but in practice this 
has not been found necessary. Exposure is made 
from behind, with the X-ray tube obliquely tilted 
so that its rays impinge on the film at a right 
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angle. The smallest possible diaphragm is used 
in the X-ray tube to obviate the need of using a 
stationary grid to cover the film (Plates VI and 
Vit). 


There are various ways of measuring the 
radiograph of the arch. The most obvious 


‘is to measure the distance between the 


ischial tuberosities. Unfortunately, these 
points are indefinite, and some arbitrary 
means must therefore be adopted for their 
identification; thus, Rohan Williams 
recommends measuring from the lateral 
margins of the obturator foramina. 
Another method is to place a circular disc, 
representing the size of the foetal head, in 
the span of the arch, and then to measure 
the wasted space between the foetal head 
and the lower border of the symphysis 
pubis; by this means a useful indication is 
obtained of the obstetric value of the arch. 
This method has been tried in the Oxford 
investigations, and has also been de- 
veloped independently by Dewar of 
Dumfries, and Morris and Whittaker of 
Ayr. The simplest method is to measure 
the arch-angle. Unfortunately, the limbs 
of the arch are often curved and this has 
led to varying definitions of the arch-angle 
by different workers. In my own work I 
have adopted the definition urged by 
Nicholson. The lower border of the sym- 
physis is identified, and a spot selected 
exactly between the two pubic bones; from 
this point lines are drawn to touch the 
pubic rami where they project furthest 
inwards—usually in the neighbourhood of 
the ischial tuberosities. The angle between 
those lines is then measured. 


Summary. By those 3 radiographs all 
the important pelvic measurements can be 
determined. In each picture the need for 
arithmetical calculation has. been elimin- 
ated; the methods are, in short, devised to 
reduce the examination to the simplest 
possible form compatible with the accur- 
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example of cephalometry in the case of a breech 
presentation, 
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acy required for clinical work. Here it may 
be added that there is evidence that the 
pelvic dimensions themselves vary slightly 
according to the position of the patient, 
for example, whether erect or recumbent, 
and it is therefore important that the tech- 
nique used should be constant. 


Time of examination. The examinations 
are best made in the last weeks of preg- 
nancy, partly because it is unwise to sub- 
ject an early embryo to heavy and repeated 
radiation, and partly because the size of 
the foetal head and its relationship to the 
brim can then be estimated. In the post- 
natal period pelvimetry may again be of 
value, for an explanation may then be 
forthcoming for some unexpected difficulty 
that has arisen during the course of labour, 
and the information so obtained may give 
material help in deciding treatment on a 
future occasion. 


CEPHALOMETRY. 

Thus far pelvimetry only has been con- 
sidered; let us now turn to cephalometry. 
Obstetric disproportion means an unfavour- 
able relationship of the foetal head to the 
maternal pelvis, and it is therefore 
illogical to study the one without the other. 
Now, in size, shape and plasticity, foetal 
heads vary to a surprising extent. Further, 
the foetal head is an awkward object to 
measure by X-rays, particularly as it some- 
times lies free above the brim and inclined 
to one or other iliac fossa. But the diffi- 
culties are not so great as to make cephalo- 
metry worthless; and although precision 
cannot always be attained, it is usually 
possible to state a measurement below 
which the shortest diameter of the skull (the 
suboccipito-bregmatic, or the biparietal) 
must lie. This in itself is information of 


considerable value. 

The shortest diameter of the — is 
chosen for this work because, as pointed 
out by Reece,” 


it is the one always seen on 
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the radiograph, whereas the longest 
diameter is revealed only if the long axis 
of the head happens to lie at right angles 
to the direction of the rays.* The measure- 
ment is generally obtained from the lateral 
picture, but if the view of the head is 
unsatisfactory, help may also be obtained 
from examination of the supero-inferior 
picture of the pelvic brim, allowance being 
made for any difference of level of the re- 
quired diameter of the head from the level 
of the centimetre scale. In the case of a 
breech presentation, cephalometry is con- 
veniently made with the patient standing 
erect, and with the tube at 4 feet 6 inches 
distance from the film. The abdomen is 
palpated and the patient positioned to 
bring the foetal head into a ‘‘ tangential ”’ 
position; the patient herself then holds the 
centimetre measure directly over the mid 
point of the head (Plate VIII). 


If the biparietal diameter can be clearly seen— 
and very often it, is—one is safe in stating its 
measurement. Next best is the suboccipito-breg- 
matic diameter. If, however, an oblique diameter 
only is visible, one is left in some uncertainty 
regarding the size of the head, and all that can be 
said is that the biparietal diameter will be less 
than the visible shortest diameter. Exceptions to 
this are very few. Reece assumes that the bi- 
parietal and the suboccipito-bregmatic diameters 
are equal. In a long series of measurements I 
found that this is not invariably true; 
sometimes—especially in the case of soft skulls 


have 


—the suboccipito-bregmatic is greater than the 
biparietal diameter (rarely by as much as 5 
millimetres); while sometimes—especially in the 
case of well-ossified skulls—there are decided 
parietal bosses causing the bi-parietal to exceed 
the suboccipito-bregmatic diameter (again rarely 
by as much as 5 millimetres). For the present 
purpose it is unfortunate that there should be any 
uncertainty about these measurements; but there 
does not appear to be any other simpler method of 


*Compare the shadow of an egg. The long axis 
is shown only when the egg is in a certain position, 
the shortest diameter is shown in every position, 
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cephalometry, and we must therefore continue to 
use the bi-parietal diameter as the best available 
indicator of head size. 

In my work [ have, so far as possible, always 
checked the radiographic estimation of head size 
by clinical measurement after birth, and after 
moulding has passed off. Measurement is made 
by lightly grasping the head from side to side and 
measuring the bi-parietal diameter with engineers’ 
callipers; the span is then read off on a ruler. 
Obstetric callipers are much too inaccurate for 
this work. Personal measurement is necessary, for 
different observers may not agree to within 1, 2, 
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and Calkin’* state that this averages 2.5 
inm. (1/10 of an inch) per week. My 
own practice is to allow 2 mm. per week. 
1 am influenced in selecting this smaller 
figure because of the observed rate of 
growth of the infant’s head in the neonatal 
period (Fig. 5). 

Moulding of the head. Moulding of the 
head is, of course, a matter of highest 
importance. When the head is measured 
at birth, and again 24 hours later, it is 
usual to find that the biparietal diameter 
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DAYS AFTER BIRTH 


5. 


Growth of an infant’s head after birth (bi-parietal diameter in 


centimetres), 


The slight irregularity on 


the 14th day was 


presumably caused by an error in measurement. 


or even more fnillimetres of the exact dimension. 
This is partly because of the inconstant pressure 
applied to the head, which will, in the case of a 
soft mouldable head, appreciably alter the read- 
ings. 


Growth of the foetal head. If radio- 
graphic examination has been made before 
term, it is necessary to allow for the sub- 
sequent growth of the head. Scammons 


has increased by 1 or 2 millimetres. Some- 
times the difference may be 4, 5, or even 
more millimetres; but in these cases the 
head is less well ossified than normal, and 
can be readily altered in shape even by 
finger pressure (Plate IX). 

This matter of moulding is held by some 
to nullify the value of cephalometry and to 
frustrate any serious attempt at predict- 


| 
4 
A 
9.8 
9. 
9.2 


Bailliére, Tindall & Cox 
Pirate TX. 
Left: Moulding of an infant’s head half an hour after delivery. Right: The same 
infant 3 days later. (The skin outline, lost in reproduction, is indicated by dotted 
lines.) 
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ing the course of labour. I do not agree 
with these sweeping statements. It is 
common knowledge that good moulding 
will greatly facilitate the progress of 
labour in a case of borderline dispropor- 
tion. But there is another side to the 
question. While moulding will at times 
enable a seemingly impossible obstacle to 
be overcome, remarkable happenings of 
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revealing pelvic type, radiology will often 
indicate when moulding will, and when it 
will not, be an effective factor. Again, 
moulding is safe only when it is moderate 
in degree; and there is a point beyond 
which it endangers the foetal life. It is 
often effective in the case of the small 
foetus, but is less effective or safe in the 
case of the post-mature foetus with a well- 


T'ic. 6. 


Tracings of radiographs showing progress of labour in a rachitie 


flat pelvis with obstetric conjugate of 8.3m. (3.3 in.). 


A. Before labour. B. Early in labour (11 a.m.). C. Late in labour 

(3.30 p.m.). Delivery was spontaneous after a labour of 22 hours. 

The baby weighed 6 Ib. 11 0z., the bi-parictal diameter measured 
(approximately) 8.8 cm. 


this nature are encountered almost exclu- 
sively in connexion with a pelvis that is 
contracted in but one dimension, as for 
example, the rachitic pelvis with its 
flat brim (Fig. 6). Moulding is not so 
conspicuously effective in enabling the 
resistance offered by the generally-con- 
tracted pelvis to be overcome, Now, by the 


ossified head, or with a biparietal diameter 
of 9.5 cm. or more. To some extent, the 
degree of danger likewise depends on pelvic 
type, being least in the rachitic with its one- 
dimensional compression, and most in the 
generally-contracted pelvis with its cir- 
cumferential compression. 

When one attempts to predict the course 
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of labour one assumes that reasonable 
moulding will take place; but for the 
reasons stated it is unwise to rely on a 
reduction of more than 2 or 3 millimetres 
in any dimension. In doubtful cases it is 
an advantage to repeat the lateral examina- 
tion during labour and to observe the 
degree of moulding attained. But caution 
must be observed; safe delivery for the 
mother does not necessarily mean safe 
delivery for the baby, and foetal death may 
result from protracted labour if 
delivery is spontaneous. 


ADDENDUM. 


A Comment on a Recent Criticism of 
Brim Pelvimetry. 

A comprehensive experimental study of radio- 
logical pelvimetry has recently been made by 
O. S. Heyns!'* of Johannesburg. His paper covers 
a great deal of ground and is an important, if 
controversial, contribution to the subject. His 
findings are of great interest and many of them 
will be generally accepted; some of his statements, 
however, | have not been able to confirm. 

Heyns states that the ‘ brim 
in supero-inferior radiographic 


outline shown 
projection does 
not represent the true anatomical brim, but the 
outline of the pelvic wall as some indefinite 
distance below the brim. ‘This applies to the 
lateral walls which, in consequence, represent no 
particular anatomical landmark and are there- 
fore of little value for measuring the transverse 
_ diameter, . the greatest transverse diameter 
of the brim cannot be found, and we submit that 
it is not possible by any method, stereoscopic or 
otherwise.’’ Also: ‘‘ the greatest transverse of the 
brim obtained from A.P. films is in the region of 
7.5 mm. shorter than on the pelvis, the range being 
from 5 to 10 mm.”’ 

If Heyns’s contention is correct it seriously 
undermines the basis of the second method of 
pelvimetry, and makes the radiographic measure- 
ment of the important transverse diameter a 
highly uncertain procedure. 

In my early experimental work I compared the 
results of stereoscopic pelvimetry with isometric 
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pelvimetry and became aware of the fallacy which 
Heyns now stresses. I was, however, satisfied 
that the difference between the transverse diameter 
as shown in supero-inferior projection and the 
transverse diameter found on actual measurement 
of the dried pelvis was too small to be of practical 
importance. In view of Heyns’s findings it was 
necessary to investigate this matter afresh. Using 
all the dried pelves available to me (eight) Lattached 
a series of lead shot around the anatomical brim 
and photographed the pelvis according to the 
method described in this paper. The difference 
between the measurement as deter- 
mined by the position of the shot, and the trans- 
verse measurement as determined by the radio- 
graphic appearance of the brim margin was in some 
cases barely measurable; in others it was definite, 
but in no case did it amount to as much as 2 milli- 
metres. This applied also to the comparison of 
the radiographic with the direct 
measurements (Plate X). 


transverse 


pelvimetry 


I am therefore at a loss to explain why Heyns 
should find such a considerable discrepancy 
between the radiographic and the true trans- 
verse diameter. The small discrepancy which is 
certainly present will, of course, become magni- 
fied the nearer the tube is brought to the pelvis. 
In my work I use a standard tube-film distance of 
47 inches, and anything appreciably shorter than 
this is, in my opinion, undesirable. Heyns appears 
to use a distance of 40 inches, which may give a 
partial explanation of his different findings. 
But another explanation is possible: Heyns may 
select, as the outline of the brim, the innermost 
margin of any bone outline seen on the film. This, 
however, would be unreasonable, for care must 
always be taken to identify the brim margin as it 
leaves the sacrum and to follow its curve as. it 
crosses the bone mass of the ischium with its pro- 
jecting spines. 


Heyns is also severe in criticism of certain other 
matters pertaining to the Thoms’s technique; for 
example, Thoms’s proposal to measure the depth 
of the ischial spines from the brim-level by use of 
lateral pelvimetry. While accepting the theoreti- 
cal basis of the criticism, I do not concede that an 
uncertainty affecting the subsequent reckoning of 
the required diameter to the extent of a 1 or 2 
per cent error need invalidate a method of pelvi- 
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PLATE X. 


Radiograph of a dried pelvis showing the close correspondence between the radiographic 
outline of the lateral portions of the brim and the anatomical brim outline as indicated 
by the position of the lead shot. 
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RADIOLOGY IN PREDICTING DIFFICULT LABOUR 


metry which has the other great advantages of 
simplicity and convenience. So, too, with the 
criticism of the radiographic measurement of the 
pubo-sacral diameter and the alleged uncertainty 
of locating its anterior end-point. The lower antero- 
posterior diameter (as it has been called in this 
paper) and its end-points have already been defined. 
Only on rare occasions have I found any difficulty 
in locating the anterior end-point on the radio- 
graph, and then any error has probably been well 
within the range of + 2mm. In experiments on the 
dried pelvis this point has been located with a 
margin of error of less than +- 1 mim. 
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The Nutrition of Expectant and Nursing Mothers in Relation 
to Maternal and Infant Mortality and Morbidity 


(The People’s League of Health) 


IN July 1935 the People’s League of Health 
appointed a special committee to consider 
the influence of the nutrition of expectant 
and nursing mothers on maternal and 
infant mortality and morbidity. The 
Committee consisted of: Professor James 
Young (British Postgraduate Medical 
School), Chairman; Miss Margaret Basden 
(Mothers’ Hospital, Salvation Army); 
Professor TI. J. Browne (University 
Coilege Hospital); Professor Amy Flem- 
ing (Royal Free Hospital); Dame Louise 
McIlroy (Thorpe Coombe Maternity 
Hospital); W. C. W. Nixon (St. Mary 
Abbots Hospital, L.C.C.), Medical Secre- 
tary; W. H. F. Oxley (East End Maternity 
Hospital); L. Carnac Rivett (Queen 
Charlotte’s Hospital) and James Wyatt 
(St. Thomas’s Hospital); and the follow- 
ing: H. Davis, P.H.D., P.H.C. (Pharma- 
cist, U.C.H.); Professor J. C. (now Sir 
Jack) Drummond (Professor of Biochem- 
istry, University College, London); Miss 
Letitia Fairfield, M.D. (Senior Medical 
Officer, L.C.C.); W. T. Russell, F.S.S. 
(Statistician, London School of Hygiene) ; 
Miss Jean Wishart, S.R.N. (Queen Mary’s 
Maternity Home) and Miss Olga Nether- 
sole (Founder and Honorary Organiser, 
People’s League of Health). 

The League had the co-operation of 
10 London Hospitals: East End Mater- 
nity Hospital; Hammersmith Hospital 
(L.C.C.); Mothers’ Hospital (Salvation 
Army); Queen Charlotte’s Hospital; St. 
Mary Abbot’s Hospital (L.C.C.); St. 
Thomas’s Hospital; Thorpe Coombe 
Maternity Hospital; University College 
Hospital; Queen Mary’s Maternity Home 


(Hampstead) and the Royal Free Hospital. 

Three commercial firms—Messrs. Vita- 
mins, Ltd.; Crookes Laboratories and 
and Roche Products Ltd.—supplied the 
vitamin and mineral elements required, 
free of charge. 

The Committee issued an Interim 
Report in 1942, which was published in the 
British Medical Journal’ and the Lancet.* 
The following paragraphs taken from that 
Report explain the objects and the nature 
of the investigation : 


The main investigation, which was carried out 
from March 1938 to the end of 1939, was planned 
to show whether additions of vitamins and 
minerals to the food would benefit the course of 
pregnancy and labour and the newborn child. In 
order to obtain some information concerning the 
type of diet consumed by the group of women to 
be studied, an inquiry was made among expectant 
mothers attending four of the hospitals which 
collaborated in the test; these patients included 
some of the women enrolled in the investigation. 
It was not possible to make a detailed dietary 
survey, but nearly 1,000 women filled in question- 
naires recording the food they had eaten during a 
week. This was at best a rough and ready method 
of assessing food consumption, but there were 
good reasons for believing that it would give some 
evidence of the nutritional level of the women dur- 
ing the experimental period. A scoring system was 
adopted by which arbitrary values were given to 
express the daily consumption of the more impor- 
tant foodstuffs, such as milk, butter, wholemeal 
bread, fresh vegetables, fatty fish, fruit, eggs, 
et cetera. By making a sum of the weekly score 
for appropriate foods, approximate estimates could 
be made of the intakes of first-class protein, vita- 
mins, minerals, et cetera, while from a general 
summation a picture of the diet as a whole was 
obtained. This procedure was sufficient to reveal 
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any well-marked deficiencies in the diet. A some- 
what similar scoring system has recently been 
found of great practical utility in nutritional 
investigations in Toronto. 

Analysis of the records showed that, in general, 
there was no well-marked deficiency of first-class 
protein among any of the women answering the 
questionnaires. As regards minerals, a shortage 
of calcium was noted in about 70 per cent of the 
women, most of whom were consuming insufficient 
milk and cheese. Iron deficiency was even more 
serious, only 2 per cent of the women having a 
satisfactory intake. As regards vitamins, the 
deficiency of A was the most common, this being 
anticipated from comparison with other pre-war 
data. Rather more than half of the women were 
taking less vitamin A than they required. 
Generally speaking the diets were not badly 
defective in Vitamin B,, but nearly half the 
women were not obtaining as high an intake as 
was really desirable. Vitamin C shortage also 
affected about half the women, but once again 
the deficiency was not nearly so great as had 
been expected. The general impression was that the 
women were on the average better nourished than 
had been expected from previous surveys of com- 
parable groups of the ordinary population. Many of 
the women were clearly following advice given at 
the antenatal centres, and fresh fruit and eggs 
frequently entered into their daily diet. The same 
was true of milk. The women said they were 
taking these foods especially because they had 
been advised that the health of their babies would 
thereby be improved. There were, however, in- 
stances in which the dietaries were grossly defective. 

The committee next decided on the amounts of 
vitamins and minerals required to make up the 
deficiencies noted. The daily supplements used 
for the experiment were: 

Saccharated iron carbonate, gr. 
equivalent to 0.26 g. ferrous iron. 

Calcium lactate, gr. 30 (2 g.) equivalent to 
0.26 g. calcium. 

Minute quantities of iodine, manganese and 
copper. Adsorbate of vitamin B, containing all 
factors of the B complex (B, content standard- 
ized at 200 I.U. per g.) gr. 15 (1 g.). 

Vitamin C (ascorbic acid), 100 mg. 

Halibut liver oil (vitamin A, 52,000 I.U. per g. 
and vitamin D 2,500 I.U. per g.), min. 6 (0.36 g.). 
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It was decided that the investigation 
should include a minimum of 5,000 preg- 
nant women to be enrolled at the antenatal 
clinics of the participating hospitals. All 
women attending at the clinics from the 
date of the commencement of the research 
were included with the exception of two 
groups. (a) Those whose pregnancy had 
advanced beyond the 24th week. This 
meant that in all cases there was an interval 
of 16 or more weeks between the com- 
mencement of the research and the date 
of delivery: (6) Women who suffered 
from any disease or physical abnormality. 

In all 5,644 pregnant women were 
initially enrolled but of these only 5,022 
remained in the investigation. The rejec- 
tions were as follows: 


(1) Withdrawals on account of war 
made up chiefly of women who 
were evacuated from the London 


(2) Women who had twin births ... 39 

(3) Women who miscarried at an 
early stage 89 
Total 622 


In each hospital the women at the time 
of enrolment were divided into two main 
groups by placing them alternately on 
separate lists. In this way we attempted to 
equate the numbers and the age distribu- 
tion. The women in one group received the 
supplements (treated), while those in the 
other served as controls (controls). Within 
cach of these groups the women were 
further classified into (1) women pregnant 
for the first time and (2) women with a 
history of one or more previous pregnan- 
cies. Again each of these two groups were 
subdivided according to age: (a) women 
under 25; (b) women between 25 and 30 
years; and (c) women over 30 years. 

The extent to which we were stccess- 
ful in our sub-division is shown in Table I, 
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The slight divergence that has occurred is 
due to the slightly different numbers in the 
respective groups of the cases eliminated 
from the investigation for the reasons given 
above. The age distribution amongst the 
various groups is shown in Table I. It will 
be noted that the primiparaec were mainly 
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Toxaemia According lo Revised Standard, 

Within recent years, and increasingly 
since the date at which this investigation 
was planned and the standard as given 
above was laid down, it has come to be 
recognized that a diagnosis of toxaemia 
cannot be based upon hypertension by 


TABLE I. 
Distribution by Age and Parity. 


under age 30 (80 per cent), whilst the multi- 
parae were equally distributed above and 
below this age. The total women available 
for the investigation were distributed as 
follows : 


Treated Controls Total 
Primiparac 1530 1513 3043 
Multiparae 980 999 1979 
2510 25 12 5022 
THE MOTHER. 
TOXAEMIA., 


At the start of the research it was decided 
to regard as toxaemia (a) cases which 
exhibited hypertension—a systolic blood- 
pressure of or above 140 mm. Hg. or a 
diastolic pressure of or above 90 mm. Hg. 
—with or without albuminuria, and (b) 
cases in which there was no hypertension 
and in which the diagnosis was based upon 
albuminuria. 


Primiparae Multiparae 
Treated Controls Treated Controls 
group No. per cent No. per cent No. per cent No. per cent 
15- go 5.9 84 5.6 8 0.9 9 0.9 
20- 514 33-0 527 34.8 142 14.5 168 16.8 
25- 633 41-4 623 41.2 371 37-9 349 34:9 
30- 226 14.8 220 14.5 282 28.8 286 28.6 
357 63 54 3.6 139 14.2 15.1 
40- 4 0.3 5 0.3 38 3:9 30 3.6 
All ages 1530 1513 +100 980 999 


itself, as this frequently connotes not a truce 
or specific pregnancy toxaemia but an 
essential hypertension. The exclusion from 
the above groups of cases with hyperten- 
sion as the sole clinical condition leaves 
those women in whom the diagnosis of 


_toxaemia is based upon albuminuria, 


oedema, etc., with or without, but gener- 
ally with, hypertension. This treatment of 
the figures may result in the exclusion of 
some cases in which the hypertensive state 
is due to toxaemia, but any such disad- 
vantage is offset by the fact that, apart 
from any possible differential benefit 
derived from the supplementary diet in one 
group, each group is being similarly 
treated. It has the advantage of segregat- 
ing for special study those cases in which 
the diagnosis of toxaemia rests on a reason- 


- ably secure foundation. 


On this basis the primigravidae who 
received the additional dietary ingredients 
had an incidence of toxaemia of 5.4 per 
cent, while in the primigravidae who did 
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not receive any additional diet the per- 
centage was 7.4. The difference and its 
standard error was 2+0.9, which means 
that the odds are nearly 40 to 1 against 
such a result being obtained by mere 
chance. The figures were also favourable 
to the parous women, but not to a signifi- 
cant degree, the percentages being 3.6 
and 5.2 respectively, the difference being 
1.6+0.9 (see Table II). These results are 
striking, and indicate that the women 
receiving the special diet are protected 
against the risk of toxaemia in a ratio 


TABLE II. 
Pregnancy Toxaemia. 


London area, in which it is known that the 
incidence of toxaemia is low. 

In a further classification based upon 
the criteria generally accepted for ‘‘ pre- 
eclampsia ’’—namely, hypertension. with 
albuminuria, oedema, et cetera—the fol- 
lowing toxaemia rates were obtained: 
treated primigravidae, 4.51 per cent; 
untreated primigravidae, 6.42 per cent; 
the difference being 1.91+0.82; treated 
multiparae, 3.16 per cent; untreated multi- 
parae, 4.6 per cent; the difference being 
1.44+0.87 (see Table II). 


Albuminuria Hypertension with 


Hypertension with or without albuminuria, etc. 
only hypertension (pre-eclampsia) 
No. of 
women Cases Percent Cases Per cent Cases Per cent 
Primiparae : 
Treated 332 83 5-4 69 4-51 
Controls ves) 368 24.3 112 7-4 97 6.42 
Difference (C-T) 2.641.5 2.0+0.9 1.91 +0.82 
Multiparae : 
Treated wo ae (680 179 18.3 35 3.6 31 3.16 
Controls 166 16.6 52 5.2 46 4.60 
Difference (C-T) 1.6+0.9 1.44 +0.87 
Total 5021 1045 282 243 


which is almost 30 per cent. When it is 
remembered that, next to puerperal sepsis, 
toxaemia is the most important cause of the 
maternal death-rate (about 20 per cent of 
the total)* in addition to being one of the 
most fertile sources of chronic ill-health 
after childbirth, the findings of the com- 
mittee assume a significance which: it is 
hardly possible to over estimate. This 
investigation has been carried out in the 


*Since the years when this investigation was 
carried out and owing chiefly to the fall in the 
death-rate from puerperal sepsis the comparative 
importance of toxaemia has increased. This con- 
dition is now responsible for just under 30 per cent 
of the total maternal mortality. 

B 


Differences According to Hospital. 


There are marked differences in the 
incidence of albuminuric toxaernia in indi- 
vidual hospitals. Thus in Hospital B in 
234 primiparae the rate was 2.1 per cent 
and in 232 multiparae 2.1 per cent. At the 
upper extreme Hospital F had a rate of 
8.7 per cent in 287 primiparae and of I1.4 
per cent in 228 multigravidae. 


Toxaemia According to Original Standard. 


Table III represents the data based upon 
this standard and it shows the vital import- 
ance of age and parity. The rates are seen 
to be correlated in a positive manner with 
each of these factors (see Table III). 
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Age and Parity. 


Primiparae. It will be seen that for the 
‘All Ages’’ group the percentage of 
toxaemia in the treated primiparac is 
significantly lower than in the controls, the 
respective figures being 27.1 per cent and 
31.7 per cent, a difference of 4.6+1.7 per 
cent. This result, however, is due to the 
dominating influence of the statistical 
experience of women aged 25 to 30, where 
the difference is 7.7+2.6 per cent. At the 
younger and older ages the difference, 
although still favouring the treated groups, 
is statistically unimportant. 
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inverse relationship between the duration 
of the treatment and the morbidity-rate, 
The results are given in Table IV and they 
do not support this hypothesis. In point 
of fact they suggest the existence of a 
saturation level with 16 to 20 weeks treat- 
ment at which the best results are obtained. 
Here the treated primiparae are statistic- 
ally superior to the controls—2o0.7 per 
cent as against 31.7 per cent. The multi- 
parae are not quite so definite—18.6 per 
cent against 21.8 per cent. With prolonga- 
tion of treatment beyond this interval the 
incidence increases and, for a duration of 


Taste III. 
Pregnancy Toxaemia (Original Standard) 
Distribution by Age and Parity. 


Primiparae 
Treated Controls Difference 
No. of - No. No. of No. 
Age group observations toxaemic Percent observations toxaemic Per cent (C-T) 
Under 25 604 144 23.8 610 166 a 3.44+2.5 
25-29 633 166 26.2 623 251 33-9 7.7+2.6 
30 and over 293 105 35.8 279 102 36.6 0.8 +4.0 
All ages 1530 415 27.4 1512 479 31.7 4-641.7 
Multiparaeé 
Treated Controls Difference 
No. of No. No. of No. 
Age group observations toxaemic Percent observations toxaemic Per cent (C-T) 
Under 25 150 27 18.0 177 26 14.7 —3.3+4.1 
25-29 371 69 18.6 349 71 20.4 1.8+2.9 
30 and over 459 118 25.7 473 121 25.6 —0.1+2.9 
All ages 980 214 21.8 999 218 21.8 0.0+1.9 
Multiparae. In the ‘‘ All Ages’’ group 24 weeks or more, the experience of the 


the treated incidence of 21.8 per cent 
which equalled that for the controls, and, 
in 2 out of 3 specific age groups, they were, 
if anything at a disadvantage. 


Duration of Treatment. 


If the treatment were effective in con- 
trolling incidence one might expect an 


treated is worse than that for the controls. 
It is possible that, since no allowance was 


‘made for age in the compilation of this 


table, some of the difference observed may 
be due to this cause, but, superficially, 
there seems no reason to suppose that there 
was any correlation between age and length 
of treatment (see Table IV). 
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Differences in Incidence of Toxaemia 
According to Hospital. 


A great range in the incidence of toxae- 
mia, according to the above standards, 
was found to obtain in the different hos- 
pitals. Thus, in primiparae this incidence 
varied from 58.9 per cent in Hospital F to 
5.6 per cent in Hospital B. The corres- 
ponding incidences in the multiparae were 
40.3 and 6 per cent. In Table V the 
figures for the hospitals are shown. It is 
difficult to explain the extreme variations. 


593 
The results for the multiparae reveal no 
such correlation. There is no satisfactory 
evidence in favour of treatment. In regard 
to the primiparae the rates for the treated 
are 4.6 per cent and for the controls 4.2 per 
cent with an insignificant difference of 
- 0.4 +0.7 in favour of the latter. The com- 
parable values for the multiparae were 2.3 
per cent and 2.2 per cent. 

Seasonal Influence (Table VII). There 
is a well-defined seasonal trend in the 
prevalence of sepsis amongst primi- 


Taste IV. 
Pregnancy Toxaemia (Original Standard) 


Distribution by Duration of Treatment. 


Primiparae Multiparae 

Length of No. of No. Difference No. of No. Difference 
treatment observations toxaemic Per cent (C-T) observations toxaemic Per cent (C-T) 
Controls 1512 ‘479 35 999 218 21.8 
Under 

16 weeks 288 72 25.0 6.7+3.0 17! 35 20.5 1.3+3.4 
16- 411 85 20.7 II.0+2.5 279 52 18.6 3.24+2.8 
20- 414 114 27-5 4.2+2.6 274 67 24.5 —2.7+2.8 
24 or more 417 144 34.5 —2.84+2.6 256 60 23-4 1.6+2.9 


That they cannot be attributed to differen- 
ces in ages in the different populations is 
clearly shown by a reference to column I, 
which expresses under primiparae the per- 
centage of women under age 25 and under 
multigravidae the percentage under age 
30 (see Table V). 


SEPSIS. 


The results (Table VI) conform to the 
usual clinical experience that the incidence 
of sepsis is related to parity. The rate 
amongst the primiparae is approximately 
4.5 per cent as compared with 2.2 per 
cent amongst the multiparac, an excess of 
about 100 per cent (see Table VI). 

Influence of Age and Parity. It is seen 
that the incidence increases with age for 
primiparae, the rates being 3.3 per cent for 
age under 25, 5 per cent for age 25 to 30 
and nearly 6 per cent for women over 30. 


parae, the percentage during October- 
March being 5.3 as compared with 3.5 
during April-September. On the other 
hand, it is only amongst the controls for 
multiparae that the seasonal factor is 
demonstrated, the respective winter and 
summer rates being 2.8 per cent and 1.5 
per cent, but at no period of the year, 
either for primiparae or multiparae are the 
sepsis rates of the treated statistically 
better than those of the controls (see Table 


VII). 


Influence of Duration of Treatment. 
(Table VIII). When the data were clas- 
sified according to duration of treatment 
and the results compared with those for the 
controls, no apparent divergence was 
noted. The primiparae who had taken the 
vitamin diet for 24 weeks and more had a 
sepsis-rate of 4.8 per cent as against 4.2 
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per cent for the controls. The compar- 
able figures for the multiparae were 2.2 
per cent and 2.3 per cent in both instances, 
negligible differences. Furthermore the 
results reveal no negative relationship 
between the incidence and the length of 
time over which treatment was taken as the 
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DURATION OF LABOUR. 


The data under this heading are shown 
in Table X, and it is seen that at “‘ all ages ”’ 
there is no significant difference between 
the treated and controls. In the individual 
age groups the only difference is in the 
primiparae class 30 and over, a difference 


TABLE V. 
Incidence of Toxaemia According to Hospitals. 


(Original Standard) 


Primiparae 


Percentage Total 


Toxaemia per cent 


Albuminuria with or 


under age 25 Hospital numbers — without hypertension Hypertension 
60-70 B 234 2.3 5.6 
50-60 F 287 11.5 58.9 
40-50 A 354 9.0 31.6 
E 55 10.9 58.2 
30-40 C 505 0:7 27.8 
D 305 6.2 28.9 
G 263 4.9 24.3 
H 451 5.1 24.6 
20-30 I 303 4:3 28.4 
| 286 5.2 27.6 
Multiparae 
Toxaemia per cent 
Percentage Total Albuminuria with or 
under age 30 Hospital numbers __- without hypertension Hypertension 
70-80 E 57 355 36.8 
60-70 A . 239 5:9 27.6 
50-60 B 232 2.2 6.0 
C 253 5.1 18.6 
D 71 5.6 32.4 
H 148 1.4 20.2 
I 223 1.8 22.4 
40-50 F 228 11.8 40.3 
G 218 2.3 18.3 
J 310 2.9 15.8 


rates amongst women who had the diet for 
longer than 6 months are no better than 
those listed for a duration of less than 4 
months (see Table VIII). 

Distribution by Site. Table 1X exhibits 
the various types of sepsis met with (see 
Table IX). 


of 3.3 hours in favour of the treated which 
almost approaches significance. In the 
other age groups, both for primiparae and 
multiparae there is no significant difference 
between the treated and controls. 

The table demonstrates in a very clear 
form the high positive correlation between 
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Taste VI. 
Sepsis. 
Di stribution by Age and id Parity. 
Primiparae. 
Treated Controls. 
No. of No. ot Difference 
Age group observations Sepsis Percent observations _ Sepsis Per cent (C-T) 
Under 25 604 20 33 609 21 3-4 0.1+1.0 
25-29 631 34 5-4 623 28 4-5 —0.9+1.2 
30 and | over 293 17 5.8 277 15 5-4 —0.4+1.9 
All ages 1528 va 4.6 1509 64 4.2 —0.4+0.7 
--Multiparae 
Treated Controls 
No. of No. of Difference 
Age group observations Sepsis Percent observations Sepsis Per cent (C-T) 
Under 25 150 4 ge 177 2 I.I —1.641.5 
25-29 371 10 24 349 II 3.2 O.5+1.5 
30 and over’ 458 9 2.0 470 9 1.9 —0.1+0.9 
F All ages 079 23 2.3 996 22 2:2 —0.1+0.7 
Taste VII. 
Sepsis. 
Distribution by Season of Confinement 
Primiparae 
Treated Controls 
No. of No. of Difference 
Period observations Sepsis Per cent observations Sepsis Per cent (C-T) 
January-March 416 21 5.0 391 17 4-3 —0O.7+1.5 
April-June 369 12 3.3 367 12 353 0.0+1.3 
July-September 334 13 3.9 384 14 3.6 —0.3+1.4 
October- December 409 25 6.1 397 21 ‘57 —0.4+1.7 
All “periods 1528 71 4.6 1509 64 4.2 —0.4+0.7 
Multiparae 
Treated ‘controls 
No. of No. - Difference 
Period observations Sepsis Per cent observations Sepsis Per cent (C-T) 
January- -March 253 5 274 9 3-3 1.4+1.4 
April-June 206 2 1.0 223 5 22 B2£12 
July-September 235 8 3-4 243 2 0.8 —2.641.3 
October-December 275 8 2.9 256° 6 2.3 
All periods 979 23 2 996 22 2.2 —O.1+0.7 
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age and duration of labour known to exist 
in primiparae. The figures rise progres- 
sively from 18 hours in the age period 15 
to 20 to about 26 hours at 30 and over. 
There is no age correlation in multiparae 
which throughout the various age groups 
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THE INFANT. 
LENGTH OF GESTATION. ¢ 


The length of pregnancies is analysed 
(Table XI) under 40 weeks, 40 weeks exact- 
ly, and over 40 weeks, It is seen that the two 


General septicaemia 
Local pelvic sepsis 
Mastitis 
Urinary tract infection 
Sepsis after Caesarean section 
2 and 4 

3 and 4 

2 and 3 

4 and 5 Ae 

1 and 2 and 4 

Local sepsis 


Mp 


TABLE VIII. 
Sepsis. 
Distribution by Duration of Treatment. 
Primiparae 
Number 
Length of No. of of cases Difference 
Treatment observations of sepsis Per cent (control-treated) 
Under 16 weeks ...__... 2838 II 3.8 0.4+1.3 
16- 411 24 5.8 —1.641.2 
20- 412 16 3.9 O.3+1.1 
24 weeks and morc _... 417 20 4.8 —0O.6+1.1 
Multiparae 
Length of No. of of cases Difference 
Treatment observations of sepsis Per cent (control-treated) 
Controls 996 22 
Under 16 weeks ..._... 171 4 2:3 —O.1+1.2 
16- ee 278 8 2.9 0.7+1.0 
20> 274 5 1.8 0.4+1.0 
24 weeks and more __.... 250 6 2:3 —0O.I+1.0 
TABLE IX. 
Distribution by Site. 
Primiparae Multiparae 


All sepsis... 


varies little from a mean of about 12 hours; 


i.e., about half that for primiparae (sec 
Table X). 


I 
21 23 9 9 
13 13 6 7 
28 18 6 5 
2 I 
I 
I 
I 
2 
I 
I 
7I 64 23 22 


distributions (Treated and Control) differ 
significantly. The value of X2 was 11.186 
with P<o.or. This result means that the 
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probability of obtaining a similar distri- 
bution by chance is less than one in 100 
trials. This result—the smaller incidence 
of prematurity among the treated women 


so is a decreasing function of age (Table 
XII). Of the primiparous women aged 
under 25 years, go per cent breast feed their 
babies and for mothers aged 30 the propor- 


TABLE X. 
Duration of Labour in Hours. 
Primiparae 
15-19 20-24 25-29 
No. of Mean and No. of Mean and No. of Mean and 
Age group observations S.E. observations S.E. observations S.E. 
Treated go 17.5+1.40 511 21.5+0.81 619 23.24+0.72 
Controls 84 318.34 1.25 523 20. _616 22. 73 
Difference (C-T) oO. 0.8 +19 —I.041.1 +1.0 
30 and over All ages 
No. of Mean and No. of Mean and 
Age group observations S.E. observations S. E. 
Treated 283 27.3+1.38 1503 23.1+0.49 
Controls 272 24-04 1.35 1495 21.9 +0.47 
Difference —3.3+1. 9 —1.2+0.7 
Multiparae 
nder 24 25 25-29 30-34 
No. of Mean and No. of Mean and No. of Mean and 
Age group observations S.E. observations E. observations E. 
Treated 149 11.2+0.78 366 12.2+0. 56 278 10. 840. 59 
Controls 177 II.1+0.72 346 E2. ALO 65 281 12.5+0.76 
Difference c T) 0.2+0.9 1.7+1.0 
35 and over All ages 
No. of Mean and No. of Mean and 
Age group observations S.E. observations S.E. 
Treated 173 11.9+0.92 966 11.6 +0.34 
Controls 182 11.3+ £0. 72 _986 12. O+0. 37 
Difference (C-T) 0.62: +1.2 0.4+0.5 


—is of special importance in view of the 
fact that about 50 per cent of infant deaths 
under one month are due to prematurity 
(see Tables X and XI). 


BREAST FEEDING. 


The ability of the mother to breast feed 
her baby, or, rather, the proportion who do 


tion is 76 per cent. For the youngest primi- 
parae the controls have a statistically 
better record than the treated, the respec- 
tive rates being 91 per cent and 87.3 per 
cent, or a difference of 3.7+1.8, which is 
just outside the limits of random error due 
to sampling. For women of other ages the 
results are absolutely identical, 
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Amongst multiparae there is an inverse 
correlation with age as amongst the primi- 
parae. If we take the age group 30 and 


Distribution by Age 


over as one in which malnutrition is most 
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children as compared with 85.3 per cent of 
the latter, a difference of 4.1+2.2, which 
approaches the level of significance. 

The influence of duration of treatment 


TABLE XI. 
Period of Gestation and Length of Treatment. 
Primiparae Multiparae 
Treated Controls Treated Controls 
No. Percent No. Per cent No. Percent No. Percent 
Under 40 weeks —- 308 20.1 362 23-9 197 20.1 241 24.2 
40 weeks exactly 1060 69.3 990 65.5 074 68.8 654 65-7 
More than 4o weeks 161 10.5 160 10.6 109 1 Be 101 10.1 
Not stated I I 3 F 
Total 1529 100 1512 100 980 100 996 100 
1530 1513 980 994 
TABLE XII. 
Breast feeding. 


of Mother and Parity. 


Primiparae 
Treated Controls Difference 
No. of No. of 
live No. Per live No. Per = (controls— 
births breastfed cent births breastfed cent treated) 
Under 25 588 513 87.3 590 537 91.0 3.7+1.8 
25-29 615 515 83.7 606 507 83.7 O+2.1 
30 and over 284 218 76.8 267 205 76.8 043.6 
All ages 1487 1246 83.8 1463 1249 85.4 1.64+1.3 
Multiparae 
Treated Controls Difference 
No. of No. of 
live No. Per live No. Per (controls- 
births breastfed cent births breastfed cent treated) 
Under 25 147 133 90.5 176 151 85.8 —4.7+3.7 
25-29 367 332 90.5 342 311 99.9 0.442.2 
30 and over 442 377 85.3 454 406 89.4 4.1+2.2 
All ages 956 842 88.1 972 868 89.3 I.2+1.4 


likely to occur because of the existence of 
a larger household we find that the controls 
have a better record than the treated; 89.4 


per cent of the former breast fed their 


was studied. It was found that, although 
the percentage of children breast fed in- 
creased with extended treatment, it is only 
when the mothers had taken the supple- 
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mentary diet for 24 weeks and over that 
their ability to breast feed was slightly better 
than that of the controls. The respective 
values were 87.4 per cent as against 85.4 
per cent, with a difference of - 2+2 which 
is within the range of a chance variation. 
There is a wide range in the percentage 
of breast feeding in individual hospitals. 
Thus, whilst in hospital G the rate is 68.8 
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INFANT MORTALITY. 


It might be expected that, as the babies 
of the treated mothers had the more 
favourable experience in regard to prema- 
turity and birth weight, they would show 
lower rates in respect of stillbirth and 
neonatal mortality. In regard to stillbirth 
this was found to be the case as is’ shown by 
the following table (see Table XTTT). 


TABLE XIII. 
Infant Mortality. 
Primiparae Treated Per cent Controls Per cent 
Stillbirths 37 2.4 47 3.1 
Died before 8days ... ... 20 1.3 12 0.8 
57 3-7 59 3.9 
Multiparae Treated Per cent Controls Per cent 
Stillbirths 20 2.0 22 2.2 
Died before 8 days eee 14 1.4 12 1 
Total 34 3-4 34 3-4 


92.9 and 94.3 per cent respectively. The 
values in the multiparae class are, on the 
average, higher than those in the primi- 
parae. These results suggest that the inci- 
dence of breast feeding is to a large extent 
determined by such factors as hospital 
practice and discipline and that it does not 
necessarily reflect the physiological ability 
of the mother to feed her baby. 


It is shown, however, that this advantage 
does not apply in regard to neonatal mor- 
tality which is appreciably higher in babies 
born to treated primiparae and slightly 
higher in treated multiparae. 
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Sensitization of the Vascular System in Pre-eclamptic Toxaemia 


and Eclampsia 
BY 
F. J. Browne, D.Sc., M.D., F.R.C.S., F.R.C.O.G. 
Consulting Obstetric Surgeon, University College Hospital, London. 


HYPERTENSION is one of the earliest and 
most constant signs of pre-eclamptic 
toxaemia, yet its cause remains undeter- 
mined. The investigations of Kellar and 
Sutherland’ have shown that it is due not 
to a nervous mechanism but to a humoral 
substance. It is not known what this 
humoral substance is, but it has been 
demonstrated that it is not renin, hyperten- 
sin,” adrenalin or tyramin.* Hoffman, 
Anselmino and Kennedy‘ claimed that in 
pre-eclamptic toxaemia and_ eclampsia 
there was in the patient’s circulation excess 
of a pressor substance derived from the 
posterior pituitary gland. This pressor 
principle was demonstrable in excess in 
ultra-filtrates of the plasma of all pre- 
eclamptic or eclamptic patients whose 
blood-pressure exceeded 180 mm. Hg. 
Other workers, however, failed to confirm 
these claims.” Byrom," dis- 
cussing the question as to whether excess 
of a pressor substance can be the cause of 
the hypertension, says that the amount of 
vasopressin required to produce it would 
be so large that “‘ it is difficult to believe 
that eclampsia can be due wholly to over 
secretion of this hormone. The question 
therefore arises whether some dislocation of 
equilibrium arising out of pregnancy may 
not render the vessels over sensitive to this 
hormone.’’ Bourne and Burn" had found 
that the response of uterine muscle to oxy- 
tocin could be greatly enhanced by oestrin 
(oestradiol benzoate). This suggested to 
Byrom the study of the effect of sex hor- 


mones on the response of the rat to vaso- 
pressin. By injecting measured amounts 
of vasopressin he produced lesions closely 
resembling those of eclampsia, including a 
rise of blood-pressure of 50 mm. Hg. or 
more, anaemic infarcts in the kidneys 
symmetrically distributed throughout the 
deeper layers of the cortex, focal necrosis in 
the liver, albuminuria, coma and death, 
He believed the visceral lesions to be due 
to arteriolar spasm. He also found that the 
sensitivity of the rat could be so increased 
by preliminary treatment with oestrogens, 
that the same effect could be produced by 
one tenth of the original dose of vasopressin, 
and that in unspayed rats the sensitization 
could equally well be caused by gonadotro- 
pic hormone (aqueous solution of extract 
of pregnancy urine). The sensitization was 
not prevented or modified by simultaneous 
injection of progesterone. Byrom con- 
cluded that gonadotropic hormone, though 
predominantly luteinizing in action, caused 
sensitization by stimulating ovarian secre- 
tion of oestrin and that oestrin-sensitization 
is in some way concerned in the genesis of 
eclampsia. 

Shockaert and Lambillon" using tone- 
phin, and _ simultaneously and_ inde- 
pendently Dieckmann and Michel’’ using 


_pituitrin, showed that nulliparous women, 


normal pregnant women and women suffer- 
ing from pre-eclamptic toxaemia reacted 
differently to injected pressor substances. 
This work was confirmed in its essentials by 
de Valera and Kellar'* and Browne.’ The 
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SENSITIZATION OF THE VASCULAR SYSTEM 


results of these different workers are shown 
in the following table (Table I). 

It will be seen that while the results differ 
in certain details all agree that in pre- 
eclamptic toxaemia there is, as compared 
with normal pregnancy at or near term, a 
very severe reaction indicated by a large 
rise of systolic pressure after injection of a 
standard amount of the pressor substance. 
This difference in reaction must be due to a 


Taste I. 


Reactions to Pressor Substances (Rise of Systolic Arterial Pressure in mm. Hg. 
in Normal and Toxaemic Women). 
(Comparative Results of Various Workers.) 


Shockaert Dieckmann de Valera 


and and and 

Lambillon Michel Keller Browne 

(Tonephin) (Pituitrin) (Tonephin) (Tonephin) 
Normal women not pregnant 45 — 35 21.3 
Normal pregnant women 13 II 23 33.2 
Pre-eclamptic toxaemia 55 51 43 54 
Pregnancy with chronic hypertension 16 vey — 53 
Normal puerperal ae 44 _— 44 48.2 


difference in sensitivity of the vascular 
system in the one as compared with the 
other. 


THE PRESENT INVESTIGATION. 


Two questions now arise: (1) Is this 
abnormal sensitivity constitutional or is it 
acquired in the course of the development 
of the pre-eclamptic toxaemia ? (2) If it is 
acquired what causes it ? 

It seemed that the first question could be 
answered by testing the reactions to pressor 
substances in a series of normal women in 
the early ‘weeks of pregnancy and compar- 
ing the results with those obtained in any 
patients of the group who later developed 
pre-eclamptic toxaemia. This was done in 
27 women at their first attendance at the 
antenatal clinic. The duration of the preg- 
nancy at this time varied from 8 to 20 weeks 
and the average was 13 weeks counting 


511 


from the first day of the last menstrual 
period. The results are shown in Table II. 
In carrying out these tests the base level 
of the blood-pressure is first obtained by 
making successive blood-pressure estima- 
tions with the patient at rest, lying down. 
This generally entails 7 or 8 tests spread 
over half an hour or more. The lowest 
systolic reading and the lowest diastolic 
reading are taken as the “‘ base level.”’ 


Tonephin 0.66 c.cm. is then injected into 
an arm, care being taken to inject slowly 
and to deflate the cuff as soon as the needle 
has entered the vein. Systolic readings are 
then taken as rapidly and in as quick suc- 
cession as possible for 2 or more minutes. 
The difference between the systolic basic 
pressure and the highest systolic reading 
after injection is a measure of the reaction 
to the tonephin. Diastolic readings may 
also be made but in the writer’s experience 
they are liable to be inaccurate, and in 
attempting to note them so much time is 
wasted that the highest level reached by the 
systolic pressure is apt to be missed. This 
only refers to estimations of the diastolic 
pressure after injection of tonephin. In 
obtaining the basic level before tonephin is 
injected it is easy to obtain the diastolic 
pressure. Those given in Table II are the 
points at which the sound disappeared. 
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TABLE 


Reactions to Pressor Substance in Early Normal Pregnancy. 


Base level of blood- 


Identification | Weeks pressure (mm. Hg.) 
number pregnant Systolic Diastolic 
I 13 118 70 
2 20 112 40 
3 II 114 55 
4 bes 140 65 
5 20 118 58 
6 13 115 50 
7 17 134 55 
8 10 110 50 
9 13 118 60 
10 II 118 40 
II 10 102 50 
r2 14 120 45 
13 20 116 55 
14 120 50 
15 16 110 50 
16 13 100 50 
17 14 120 50 
18 II 110 60 
19 10 106 40 
20 9 go 40 
21 10 108 50 
22 8 102 45 
23 16 100 45 
24 10 112 18 
25 17 98 45 
26 12 126 55 
27 12 110 40 


It was expected that some of these 27 
women would develop pre-eclamptic toxae- 
mia. The reaction to tonephin of any who 
did so could then again be tested. If it were 
found to be significantly raised it would 
show that the sensitization which must 
necessarily account for the heightened 
reaction was acquired in the course of the 
pregnancy in the period between the first 
and second tests. It was decided to adopt 
for the purpose of this investigation a blood- 
pressure of 140/90 or over with or without 
oedema and albuminuria as the standard of 
pre-eclamptic toxaemia. Seven of the 
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Signs of 


Systolic toxaemia in 
blood-pressure —_ Difference in late pregnancy 
after tonephin systolic pressure if blood-pressure 

(mm. Hg.) (mm. Hg.) over 120/80 
148 30 135/80 
130 18 None 
142 28 132/82 
180 40 134/80 
144 26 141/80 
135 20 None 
150 16 150/95 
145 35 124/84 
132 14 None 
140 22 150/ 100 
126 24 None 
146 26 130/86 
130 14 None 
125 5 150/100 
124 14 122/80 
105 5 None 
140 20 None 
130 20 None 
128 22 Evacuated 

92 2 Evacuated 
150 42 IU death at 
20 weeks 
130 28 Evacuated 
130 30 Evacuated 
140 28 Evacuated 
125 27 Illegitimate 
pregnancy. 
Miscarriage 
after 21 weeks 
130 4 Evacuated 


10 Evacuated 


women were evacuated to the country 
during the air attacks on London and in 2 
others the pregnancy ended prematurely. 
Three of the remaining women actually 
reached the standard mentioned, viz., 
Numbers 7, 10 and 14 in Table II. In 
Number 14 difficulty was met with in enter- 
ing the vein at the second test which had in 
consequence to be abandoned. The essential 
details regarding the remaining 2, are as 
follows : 

NUMEER 7. Primigravida, aged 21, L.M.P. 
January 7th to 12th, 1944. First attendance on 
May 8th, that is, 17th week of pregnancy. 
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Apparently healthy; urine normal; blood-pressure 
140/62; base level 100/40. After injection of 
tonephin systolic pressure rose to 150 mm. Hg. 
Reaction 16 mm. Hg. On September 11th, 1944, 
her blood-pressure was 150/95. Slight swelling of 
ankles but no albuminuria; on September 18th 
blood-pressure was 132/82. No albumin or oedema, 
and on September 25th the second tonephin test 
was done. Blood-pressure (ordinary reading at 
rest) 150/80. Base level 100/40; after tonephin 
systolic pressure rose to 170. Reaction 70 mm.Hg. 
as compared with 16 mm. Hg. at the first test. 


NuMBER 10. Primigravida, aged 36, L.M.P. 
November 2ist to 25th, 1943. First attended clinic 
on February 3rd, 1944, that is at the 11th week 
of pregnancy. Healthy woman, urine normal, 
blood-pressure 124/50. Base level of blood-pres- 
sure 118/40. After injection of tonephin systolic 
blood-pressure rose to 140 mm. Hg. The reaction 
to tonephin was therefore 22 mm. Hg. On July 
zoth her blood-pressure was 150/92 and a week 
later 150/100. There was some oedema of the 
ankles but no albuminuria. She was admitted to 
hospital on August 1st, 1944, and the second tone- 
phin test was done next day. The basic level of 
blood-pressure was estimated as 132/70 and after 
tonephin the systolic pressure rose to 190. The 
reaction was therefore 58 systolic compared with 
22 systolic at the first test, 


These two cases show that the patient 
who develops pre-eclamptic toxaemia 
acquires an abnormal sensitivity of the 
vascular system to the action of pressor 
substances and that this develops between 
the early weeks of pregnancy (? 17th week) 
and the time of appearance of the pre- 
eclamptic toxaemia. 

Attempts were now made to find an 
answer to the second question, i.e., What 
causes the sensitization ? 


Shockaert and Lambillon™ and de Valera 
and Kellar'® found that normal pregnant 
women gave a lower reaction to tonephin 
than normal women who were not preg- 
nant; they concluded that there must be 
in normal pregnancy some _ inhibiting 
substance and that the absence of this 


S13 
substance might be the cause of the high 
reaction found in pre-eclamptic toxaemia. 
The present writer'’ found that the contrary 
was the case (see Table I) and that there 
was not any evidence of the presence of an 
inhibiting substance. 

Certain considerations suggested that 
chorionic gonadotropin might be the sub- 
stance responsible for the sensitization. 
Smith and Smith'* have reported the 
presence of abnormally high levels of the 
anterior pituitary like hormone in the serum 
and urine of patients with late pregnancy 
toxaemia and eclampsia and that this in- 
crease can be demonstrated 5 or 6 weeks 
before other signs and symptoms of 
toxaemia appear. Then there is the fact 
that in hydatidiform mole in which the 
output of chorionic gonadotropin is much 
increased the incidence of pre-eclamptic 
toxaemia is higher than in normal preg- 
nancy, while some 20 cases of eclampsia 
have been recorded, though hydatidiform 
mole usually occurs within the first 3 months 
of pregnancy. It was therefore decided to 
try this substance in the first instance and 
to use synapoidin (Parke, Davis & Co.), 
a synergistic preparation containing 
anterior pituitary extract in combination 
with urinary chorionic gonadotropin. This 
was preferred to simple chorionic gonado- 
tropin as it would obviously be difficult to 
inject sufficient of the latter to produce any 
clinical effect. Several women who were 
being treated expectantly in the hospital on 
account of mild antepartum haemorrhage 
were given daily injections of synapoidin, 
tonephin tests being done before and after 
the course of injections in order to test the 
change in sensitivity, if any. Only women 
were treated who were likely to be in the 
hospital for at least 2 or 3 weeks, whose 
blood-pressure readings had never ex- 
ceeded 120/80 mm. Hg., whose urine was 
normal, and who were apart from the mild 
antepartum haemorrhage apparently 
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healthy in every respect. In some cases 
oestrogenic substance (Theelin P. D. & 
Co.) was used instead of synapoidin but 
these are few in number and it is doubtful 
whether enough of the preparation was 
injected. In one case eucortin was used and 
the completely negative result obtained is 
of great interest. 

The essential details of the patients 
treated, the nature and amount of the 
materials used and the results, as regards 
sensitization, are as follows: 

Case1. Mrs. J.E., primigravida, aged 2g. 
Admitted March 3rd, 1945, for slight antepartum 
haemorrhage at 34th week of pregnancy; no evi- 
dence of toxaemia; no extra placental causes of 
haemorrhage found; no further haemorrhage. 
Spontaneous delivery at term; mother and child 
well, Final diagnosis and classification: ante- 
partum haemorrhage of uncertain origin. 

17.3:1945. First tonephin test. Base level of 
blood-pressure 100/44; reaction after tonephin 
20 mm. Hg. systolic. Patient then given syna- 
poidin, 1 c.cm. daily for 10 successive days. 

26.3.1945. Second tonephin test. Base level of 
blood-pressure 104/58. Reaction after tonephin 
34 mm. Hg. systolic. Patient then had 2 c.c. syna- 
poidin daily for 5 days ending March 3oth, 1945. 

31.3.1945. Third tonephin test. Base level of 
blood-pressure 104/46. Reaction after tonephin 
40 mm. Hg. Synapoidin continued daily for 6 
more days ending April 6th, 1945. 

7-4.1945. Fourth tonephin test. Base level of 
blood-pressure 102/50. Reaction after tonephin 
53 mm. Hg. 

Delivered April 19th, 1945. There was not, at 
any time, before or during the treatment evidence 
of pre-eclamptic toxaemia and the highest re- 
corded blood-pressure was 124/70. 


Comment. This patient appears to have 
been sensitized by injection of synapoidin. 
There was a gradual and consistent rise in 
the reaction to injection of tonephin from 
20 mm. Hg. systolic to 53 mm. Hg. 

Case 2. Mrs. M. P.; primigravida, aged 21. 
Admitted on April 19th, 1945, for slight antepar- 
tum haemorrhage at 31 weeks. No evidence of 
toxaemia; no extraplacental cause for antepartum 
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haemorrhage found. Treated expectantly. No 
further haemorrhage. Delivered spontaneously at 
term. Mother and child well. Final diagnosis and 
classification antepartum haemorrhage of uncertain 
origin. 

27.4.1945. First tonephin test. Base level of 
blood-pressure 109/55. Reaction after tonephin 
29 mm. Hg. systolic. Patient then given 2 c.cm. 
synapoidin daily till April 17th, 1945 (42 c.cm.). 

18.5.1945. Second tonephin test. Base level of 
blood-pressure 109/60. Reaction after tonephin 
23 mm. Hg. systolic. Synapoidin continued, 2 
c.cm. being given daily up to and including May 
30th, 1945 (24 c.cm.). 

31.5.1945. Third tonephin test. Base level of 
blood-pressure 110/65. Reaction after tonephin 
55 mm. Hg. systolic. 

Delivered June 24th, 1945. The highest blood- 
pressure after synapoidin injection was 130/85 on 
June 9th, by which time she had received 80 c.cm. 
According to our standard of normal blood-pressure 
(120/80) this was raised. It remained about this 
level till delivery when it fell to 118/90. 


Comment. This patient seems to have 
been sensitized by the synapoidin as the 
reaction to tonephin increased from 29 mm. 
Hg. systolic to 53. The failure to become 
sensitized by the time of the second test is 
hard to explain. It should be recalled, 
however, that Smith and Smith found that 
the excess of anterior pituitary-like hor- 
mone was present for 5 or 6 weeks before 
the onset of toxaemia. 


CasE 3. Mrs. B.G., aged 25, one previous child. 
Admitted October 5th, 1945, for slight antepartum 
haemorrhage at 34 weeks. Extraplacental cause of 
haemorrhage was not found. There had been no 
evidence of toxaemia and the first pregnancy had 
been normal. Treated expectantly in hospital till 
spontaneous delivery at term on December 14th, 
1945. Mother and child well. Final diagnosis and 
classification—antepartum haemorrhage of uncer- 
tain origin. 

11.10.1945. First tonephin test. Base level of 
blood-pressure, 95/38. Reaction after tonephin 
40 mm.Hg. systolic. Patient was then given 2 
c.cm. synapoidin daily for 11 days up to and in- 
cluding October 21st, 1945. 
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25.10.1945. Second tonephin test. Base level of 
blood-pressure, 75/35. Reaction ‘after tonephin 
71 mm. Hg. systolic. No further injections given. 


Comment. The rise in the reaction to 
tonephin seems to show that this patient 
was sensitized by synapoidin. The delay 
of 4 days in carrying out the second tone- 
phin test may have resulted in the 
recorded sensitization being less than it 
otherwise would have been. 


CasE 4. A.C., aged 34, 2 previous stillbirths due 
to difficult labour. Contracted pelvis, C.V., 3.6 
inches. Admitted on February 28th, 1946, at 38 
weeks for slight antepartum haemorrhage. No 
extraplacental cause for antepartum haemorrhage 
found. No previous toxaemia; treated expectantly. 
Caesarean section at term March 22nd, 1946. 
Mother and child well. Placenta found to be 
entirely in upper uterine segment. 

March 5th 1946. First tonephin test. Base level 
of blood-pressure, 128/60. Reaction after tonephin, 
16 mm. Hg. systolic. Patient then given 12 daily 
doses of 2 c.cm. synapoidin from March 7th, to 
March 18th, 1946, inclusive. 

21.3.1946. Second tonephin test. Base level of 
blood-pressure 118/60. Reaction after tonephin 
4o mm. Hg. 

22.3.1946. Caesarean section. At the operation 
it was noted that both ovaries appeared to be 
normal and did not’ show any evidence of cystic 
change. 

Comment. It is doubtful whether any 
sensitization was produced in this case. It 
will be noted ‘that the base level of blood- 
pressure at the second test is 10 mm. Hg., 
lower than at the first. If the reaction at the 
second test is counted from the original base 
level (128) the reaction at this test would 
only have been 30 mm. Hg. as compared 
with 16 mm. Hg. at the first. The absence 
of any visible cystic change in the ovaries 
is remarkable as it is well known that 
synapoidin usually causes cystic enlarge- 
ment of the Graafian follicles. If, therefore, 
there was sensitization in this case it cannot 
be explained by stimulation of the follicles 
to produce excess of oestrogenic hormone. 


S15 
Byrom,"' however, though he presumed 
that the gonadotropic hormone with which 
he produced vascular sensitization in rats 
acted by stimulating the ovaries to produce 
oestrin, did not describe any cystic or other 
morbid change in the rats’ ovaries. 


Case 5. B.T., aged 37, para 3. Admitted 
January 17th, 1946, for antepartum haemorrhage 
(about 3 ounces) at 34 weeks. No toxaemia (blood- 
pressure never above 120/80) in this pregnancy. 
Previous pregnancies said to be normal. Treated 
expectantly. Delivered spontaneously of a. full- 
time child on March oth, 1946. Final diagnosis and 
classification—antepartum haemorrhage of un- 
certain origin. 

24.1.1946. First tonephin test. Base level 
108/60. Reaction 22/20. Patient was then given 
synapoidin daily from January 29th to February 
12th, 1946, i.e., 26 c.cm. 

12.2.1946. Second tonephin test. Base level 
110/60. Reaction after tonephin 24 mm. Hg. 
systolic. No further treatment was given. 


Comment. Sensitization does not seem 
to have been caused in this case. 


Case 6. K.S., aged 35, not pregnant. 
Admitted December 6th, 1945, for investigation 
and treatment of secondary amenorrhoea which had 
been present, except for very occasional bleeding 
from vagina lasting one day, since the first and 
only pregnancy 3'% years before. Before that preg- 
nancy the periods had lasted 3 days. 

The pregnancy and labour had been uncompli- 
cated and there had been no postpartum haemor- 
rhage. Investigations of pituitary fossa and lungs 
failed to reveal any abnormality. B.M.R.+14. 
Lipiodol outline of uterus and appendages showed 
left Fallopian tube patent, but uterus small. Biopsy 
of endometrium showed an atrophied mucous 
membrane with very few glands. Except for the 
absence of periods there was not any evidence of 


. the presence of Simmond’s disease and the patient 


looked and felt well. 

7.12.1945. First tonephin test. Base level of 
blood-pressure 100/48. Reaction after tonephin 15 
mm. Hg. systolic. Patient was then given-14 daily 
doses of synapoidin 2 c.cm. each, starting on 
December 15th, 1945. 


28.12.1945. Second tonephin test. Base level 
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of blood-pressure 102/45. Reaction after tonephin 
18 mm. Hg., systolic. Synapoidin was continued— 
2c.cm. daily for 10 days together with stilboestrol 
Mg. X daily. 

9.1.1946. Third tonephin test.. Base level of 
blood-pressure 102/48. Reaction after tonephin 
23 mm. Hg. systolic. Stilboestrol Mg. X and pro- 
gesterone, Mg. V, were then given daily for 7 days. 

17.1.1946. Fourth tonephin test. Base level of 
blood-pressure, 102/55. Reaction after tonephin, 
30 mm. Hg. systolic. No further treatment. Dis- 
charged on January 19th, 1946. 


Comment. There does not seem to have 
been any sensitization in this case. At no 
time during treatment did the ovaries 
become palpably enlarged. No period had 
occurred when discharged from hospital 
but on June 5th, 1946, she wrote to say 
that she had 3 scanty periods at irregular 
intervals, each lasting from 24 to 72 hours. 
Perhaps sensitization should not have been 
expected as the ovaries were probably 
atrophic. It will be recalled that Byrom 
concluded that gonadotropic hormone 
caused-sensitization by stimulating ovarian 
secretion of oestrin. 

Case 7. W.F., age 41. Not pregnant, married 
17 years, one induced abortion 10 years ago. Now 
complains of sterility. Periods regular. Puberty 
at 11; type, 6/31. Last menstrual period ended 
March ist, 1946. No abnormality found in pelvis 
or elsewhere. Blood-pressure 115 /80. Urine normal. 
Suction curettage on first day of period showed a 
normal secretory endometrium. 

4.3-1946. First tonephin test. Base level of 
blood-pressure 115/70. Reaction after tonephin 
35 mm. Hg. systolic. Patient was then given 1 
c.cm. of synapoidin daily from March 25th to 30th 
inclusive. 

1.4.1946. Second tonephin test. Base level of 
blood-pressure 108/75. Reaction after tonephin 
42°mm. Hg. systolic. It is doubtful whether any 
sensitization occurred in this case. 


Case 8. E.E., aged 29. Sterility. Married 9 
years; periods 5-9/2-6 weeks. Last menstrual 
period May ist, 1946. 

28.6.1946. First tonephin test. Base level of 
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blood-pressure, 100/56. Reaction after tonephin 
30 mm. Hg. systolic. One c.cm. synapoidin daily 
from June 1st to 6th, 1946, inclusive. 

7.6.46. Second tonephin test. Base, 116/60. 
Reaction after tonephin, 12 mm. Hg. systolic. 


Comment. There was therefore no sensi- 
tization in this case. Probably far too little 
synapoidin was given and for too short a 
time. 

CasE g. M.C., primigravida, aged 22. Admitted 
on March 3rd, 1946, at 35 weeks because of slight 
antepartum haemorrhage. Cervix healthy. No 
toxaemia. Expectant treatment. Spontaneous 
delivery at term on April 15th, 1946. Mother and 
child well. Final diagnosis and _ classification— 
antepartum haemorrhage of uncertain origin. 

26.3.1946. First tonephin test. Base level of 
blood-pressure, 108/30. Reaction after tonephin, 
42 mm. Hg. systolic. Patient was then given 
theelin (Parke, Davis & Co.) 1 c.cm. daily from 
March 2gth to April oth, 1946, inclusive (1 c.cm. = 
30,000 international units = 2 mg). 

11.4.1946. Second tonephin test. Base level of 
blood-pressure, 105/45. Reaction after tonephin 
60 mm. Hg. systolic. 


CasE 10. R. V., age 30. Two previous children. 
Admitted May 22nd, 1946, at 32 weeks on account 
of slight antepartum haemorrhage. No toxaemia 
in this or last pregnancy. First pregnancy said to 
have been normal. No extraplacental cause of 
bleeding found. 

30.5.1946. First tonephin test. Base level, 
100/56. Reaction after tonephin, 25 mm. Hg. 
systolic. The patient was then given theelin, 1 
c.cm. daily from May 31st to June 11th, 1946, 
inclusive. 


12.6.1946. Second tonephin test, Base lcvel of 


blood-pressure, 102/50. Reaction after tonephin, 
32 mm. Hg. systolic. 

Eucortin (Allen and Hanbury, a natural extract 
of adrenal cortex) was then injected, 1 c.cm. daily 
for 7 days from June 13th, to 19th, 1946. This did 
not cause any rise of blood-pressure or aniy visible 
oedema. 

20.6.1946. Third tonephin test. Base level of 
blood-pressure, 90/46. Reaction after tonephin, 
30 mm. Hg. systolic. One c.c. of theelin was again 
injected daily for 12 days from June 22nd to July 


‘3rd, 1946. 
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4-7-1946. Fourth tonephin test. Base level, 
96/50. Reaction after tonephin, 30 mm. Hg. 
systolic. There was therefore no demonstrable 
sensitization caused by the theelin or by the 
eucortin. 


Comment. The absence of any rise of 
blood-pressure or oedema after injection 
of eucortin is interesting in view of the case 
reported by Altschule and Zamchek’® in 
which a man developed high blood-pressure 
and gross oedema and anasarca after 


TABLE 


Summary of Results Obtained in Attempts to Sensitize the Vascular System 


Various 


Reference Pregnant of sensitizing of sensitizing 
number or not Substance used substance Substance 
I Pregnant Synapoidin 20 53 
2 Pregnant Synapoidin 29 55 
3 Pregnant Synapoidin . 40 71 
4 Pregnant Synapoidin 16 40 
5 Pregnant Synapoidin 22 24 
6 Not pregnant Synapoidin 15 23 

Stilboestrol 
Progesterone 
2 Not pregnant Synapoidin 35 42 
& Not pregnant Synapoidin 30 12 
9 Pregnant Theelin 42 60 
10 Pregnant Theelin 25 30 
Eucortin 


administration of 5 grammes of common 
salt daily and 1. c.cm. cortin (Organon, a 
natural extract of adrenal cortex) daily for 
1 week. Mrs. R. V., however, was only 
receiving the ordinary hospital diet with 
free use of salt at meals, about 15 grammes 
daily. The failure of theelin (an oestro- 
genic substance) to sentitize the patient is 
disappointing in view of the result of 
Byrom’s experiments on rats already 
quoted. He states that the minimum effec- 
tive dose in causing sensitization in the 
infant rat was about 0.01 to 0.02 mg. daily 
of an oily solution of oestrone for 5 or more 
days, with which dose he was successful in 
Cc 
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30 out of 32 experiments. Calculated on 
this basis the amount required for a human 
female would be about 300 mg. Actually 
Mrs. M.C. and Mrs. R. V. received only 
24 and 48 mg. respectively. 


DISCUSSION. 


Examination of the case details and of 
the summary in Table III will show that 
the most striking results are obtained by the 
use of synapoidin and that even with that 


III. 


Substances. 
Highest 
reaction to tone- 
phin before use 


Highest 
reaction to tone- 
phin after use 


the results are not always consistent. It is 
doubtful whether oestrogenic substances 
caused any sensitization though, as we have 
already seen, Byrom considered oestrin to 
be the substance responsible for the sensiti- 
zation that he produced in rats, and that 
though it could also be produced by injec- 
tion of gonadotropic hormone this only 
acted by stimulating the ovary to produce 
oestrin. He did not, however, describe any 
cystic change in the ovaries and presumably 
they were normal. 

The work of Smith and Smith" suggests 
that whatever the sensitizing substance be it 
is not oestrin, for in pre-eclamptic toxaemia 
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they found it diminished. Gonadotropic 
hormone, on the other hand, they found 
to be increased and this increase they were 
able to demonstrate as much as 5 or 6 weeks 
before the appearance of other signs of 
toxaemia. By the administration of oestro- 
genic substances too they claim to be able 
to diminish the quantity of gonadotropic 
hormone and thus prevent toxaemia. If, 
as Smith and Smith claim, gonadotropic 
hormone is increased for from 5 to 6 weeks 
before the appearance of toxaemia it would 
suggest the use of synapoidin for a longer 
period than in any of the experiments cited 
in the text. Meanwhile, so far as con- 
clusions can be drawn from the present 
investigation, it seems to indicate that 
chorionic gonadotropic and not oestro- 
genic hormone is the sensitizing substance. 
It is probable, however, that neither sub- 
stance was injected in sufficient quantities. 
SUMMARY. 
1. Evidence is brought forward that the 
cause of the hypertension in pre-eclamptic 
toxaemia is an abnormally increased 
~ sensitivity of the vascular system to pressor 
hormones rather than the presence in excess 
of the pressor hormone itself. 
2. It is proved that this abnormal sensi- 
tivity is not inherent or constitutional but 
that it is acquired at some time between the 
17th week and the onset of the clinical signs 
and symptoms of toxaemia. 
3. Clinical considerations and the results 
of the clinical experiments cited in the text 
suggest that the sensitizing substance is 
chorionic gonadotropin rather than oestro- 
genic hormone or hormone of the adrenal 
cortex. 


Co. for the supply without charge of the 


I am indebted to Messrs. Parke, Davis & | 
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synapoidin and theelin used in the experi- 
ment, and to their medical adviser, Dr. 
Stanley White, for his interest and co- 
operation. 
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The Superiority of the South African Negro or 
Bantu as a Parturient 


BY 
O. S. HeEyns and S. SHIPPEL 


Department of Obstetrics and Gynaecology, University of the 
Witwatersrand, South Africa. 


Part IIJ.—A Comparison OF BANTU AND 

EUROPEAN PARTURITION IN TWO SERIES 

DERIVED FROM THEIR RESPECTIVE ANTE- 
NATAL CLINICS. 


INTRODUCTION. 


It is difficult to judge a parturient fairly 
when, as is the case in cities, the obstetri- 
cian’s experience is derived from a hospital 
practice. The hospital is almost invariably 
the scene at which trained observers in this 
country can study labour in the South 
African Negro or Bantu. An opportunity 
of making observations in domiciliary mid- 
wifery on Bantu parturients has been 
offered. Seven years ago an antenatal 
clinic was started in a large native town- 
ship, and it is now possible to assess labour 
as it occurred among the Bantu women who 
attended the clinic. 

During the course of the work done, a 
strong impression was gained that the 
Bantu parturient was far more efficient than 
the European, and that she appeared to be 
much better adapted to the strain of 
labour, requiring instrumental or other 
operative delivery infrequently. This was 
the more surprising, because our studies 
have shown the Bantu head at birth to be as 
large as that of the European, and the 
Bantu pelvis to be slightly smaller. More- 
over, there is in the Bantu a range of small 
pelves which is much lower than that of the 
non-pathological European girdle, and the 
incidence of these small pelves is relatively 
high. 
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A comparison of the labours recorded 
concerning patients from our European 
antenatal clinic and those from the Bantu 
clinic has been made for the quinquennial 
period 1940-1944, in order to arrive at an 
assessment of the 2 series of women relative 
to their success in parturition. 


MATERIAL AND METHODS. 
Matenal. 

A comparison between Bantu and Euro- 
pean labours has been made on the basis 
of material dealt with at the antenatal clinic. 
The analysis includes all cases seen over a 
period of 5 years (1940-1944) at: 

1. The Municipal antenatal clinic for 
European Women in Johannesburg. While 
5,059 patients are included in this survey, 
this does not represent the total number 
seen.at the clinic during 1940-1944. Owing 
to a delay of I year after most of the ante- 
natal cards had been studied, a difficulty 
arose which made it impossible to be precise 
about the inclusion of approximately half 
of the 1940 cards. These were, therefore, 
omitted, and those of the last quarter of 
1944. 

2. Alexandra Township. There were 
1,433 women attending the local antenatal 
clinic during 1940-1944. The township is 
situated on the outskirts of Johannesburg 
and has a population of about 80,000. The 
men and some women are occupied in the 
city or its suburbs, but not on the gold 
mines; and there are numerous schools and 
churches in the township which is owned 
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by the inhabitants. There is a_ well- 
established polyclinic from which inter alia 
a district service is operated. Students are 
in residence here and attend the clinic, 
there are several doctors on the permanent 
staff, and the full-time personnel of the Uni- 
versity Department of Obstetrics and 
Gynaecology conduct the antenatal clinics. 
Midwives consult the obstetricians concern- 
ing cases of abnormal labour, and these are 
transferred to the Bridgman Memorial 
Hospital (Maternity) when necessary. No 
instrumental or other complicated deliveries 
are effected on the district. 

The women of the township are under 
Iuropean influences and their mode of life 
is similar to that of any urbanized European 
community. In spite of this, they are still 
Bantu, essentially primitive, and their 
instincts are still those of the women living 
under tribal conditions. Recently an in- 
creasing number of “‘ raw ’’ newcomers to 
the city has been attending—individuals 
who, in no obvious manner, conform to 
[European standards and who were cer- 
tainly reared in Native territories. Con- 
cerning the others, the less primitive 
women, it is not known whether they were 
born here or in their ancestral countries. It 
must be pointed out that Johannesburg 
began as a mining camp only 59 years ago. 


The European Series. 

There were 5,059 patients who attended 
the clinic. Of these 3,802, or 75.2 per cent, 
were delivered at the Queen Victoria Hospi- 
tal. The remainder had their babies at 
home under the care of the Municipal 
District Service, and in the event of any 
abnormality developing during labour 
would have been sent to hospital. Of the 
3,802 hospital women 1,564 or 41.2 per cent 
were primigravidae. If 1,564 primi- 
gravidae be taken against 5,059, the total 
for the series, the percentage of primigra- 
vidae seen was 30.93. The true figure is 
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slightly higher than this, because a small 
number of primigravidae was delivered on 
district. These were normal cases and can- 
not affect the analysis, as will be shown 
later. 


The Bantu Series. 

1,433 patients attended the clinic during 
the 5 years under consideration. Of these, 
5 women aborted, and the records of 3 could 
not be traced. Of 1,425 patients who had 
viable babies 364, or 25.58 per cent, were 
primigravidae. 


Methods, 

The method of analysis followed the prin- 
ciples of statistics, and comparison between 
European and Bantu incidence was based 
on statistical significance. No apology will 
be offered for illustrating how it is decided 
whether a difference between percentage 
values for the two racial groups is “ signi- 
ficant ’’ or whether it may have arisen by 
chance. Therapeutic trial is often based on 
about 15 cases receiving therapy, and 15 


controls. . If the control group shows a few ~ 


more successes than the therapy group, it 
has been thought that the therapeutic mea- 
sures have been shown to lack value. This 
conclusion is not necessarily correct for, on 
the play of chance, certain differences must 
be expected. These chance differences 
become more unexpected as the groups 
observed become smaller. 

In comparing 2 percentages, the stan- 
dard error of each must be considered. 


This is given by the factor m P.* 4, where 
n 
Pp might be the percentage of European 


women requiring operative delivery and q 


the percentage not requiring operative 
delivery, 2 being the number in_ the 
sample. The standard error of the diffe- 
rence between European and Bantu percen- 


tages may be shown to be % 
nN, Ne 
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where , and n, are the numbers in the two 
samples, and # and q as above. If all cir- 
cumstances were equal, it would be reason- 
able to expect the difference between 
European and Bantu percentages to be 0; 
but we might quite easily, on the play of 
chance, obtain a difference equal to plus or 
minus twice the standard error of the 
difference. Therefore, if the difference is 
more than twice its standard error, the 
probability is in favour of this difference 
not having arisen by mere chance. The 
difference may then be claimed to be “ sig- 
nificant,’’ though the actual origin of this 
“significance ’’ has to be sought elsewhere. 

It will be obvious that the greater the 
numbers in the samples, the more likely is 
it that significance for the difference, if any 
exists, will be established. Thus. the per- 
centage difference between the two races 
here studied for operative interference was 
5.24 -0.558= 4.082. The standard error of 
this difference is 

gen 94-76 0.558 x 99.442 

of 1433 

The difference of 4.682 is 12.77 times its 
standard error (0.37) and is, therefore, sig- 
nificant. If the samples were in the same 
proportion, say Io Bantu and 35 Euro- 
peans, the standard error of the difference 
works out at 4.44. This standard error is 
almost equal to (1.05 times) the difference 
between the two samples. As a difference 
which is even twice its standard error may 
have arisen by chance, significance could 
not be claimed in the case of the small 
samples. It is to be noted, however, that 
with the samples of 1,433 and 5,059, the 
difference is in fact highly significant. 


ANALYSIS. 


Because 75.2 per cent of Europeans, and 
only 2.23 per cent of Bantu were delivered 
in hospital, it is obvious that the analysis of 
abnormal deliveries must be based on the 
totals of 5,059 European and 1,433 Bantu. 
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There is a significant difference (4.04 
times its standard error) between the per- 
centages of primigravidae in the two series. 
This means that any character which may 
be influenced by the fact that a patient is 
either a primigravida or a multipara can- 
not be considered on the basis of incidence 
percentage of the whole series, i.e. Bantu 
series or European series. The European 
primigravid incidence is about 6 per cent 
higher than that of the Bantu. Therefore 
there is a slightly greater probability of 
dystocia in the European than in the Bantu. 


European Total 5059 
Total primigravidae 1564 1564 in hospital 
Total multiparae 3495 2238 in hospital 
Total hospital cases 3802 or 75.2 

per cent 

Bantu Total 1433 
Total primigravidae 364 12 in hospital 
Total multiparae 1069 20 in hospital 


Total hospital cases 32 or 2.23 per cent 
1. Operative Deliveries. These include 
all assisted deliveries such as forceps, 
breech deliveries, and Caesarean section. 
European total 

5059 


Bantu total 
1433 


Percentage Percentage 


No. of total No. of total 
Hospital 
cases 3802 75-2 32 2.23 
Operative 
cases 265 5.24 8 0.558 


25.00 


6.96 


Percentage of hospital cases) European 
that had operative delivery J Bantu 


Percentage difference for operative de- 
liveries 4.682 + 0.37 = 12.77 x standard 
error. There is, therefore, a highly signifi- 
cant difference showing that the European 
requires assistance at delivery more often 
than the Bantu, 


‘ 
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2. Forceps Delivery. 
(a) High, mid, and low forceps delivery. 
(i) Primigravidae and multiparae. 

{73 primigravidae 


European 
P | 19 multiparae 


Total 92, or 1.82 per cent 


{ 2 primigravidae 


Bantu {| 1 multipara 


Total 3, or 0.21 per cent 
Total percentage difference = 1.61 + 0.223 
= 7.22 x standard error 
(ii) Primigravidae only. 
European 73, or 4.67 per cent of 1564 
Bantu 2, or 0.55 per cent of 364 
Difference 4.12 + 0.66 
= 6.26 x standard error 
(iii) Multiparae only. 
European 19, or 0.544 per cent of 3495 


Bantu 1, OF 0.094 per cent of 1069 


Difference 0.450 + 0.156 
= 2.89 x standard error 
(b) Low forceps delivery only. 
(i) Primigravidae only 
European 53, or 3.388 per cent of 1564 
Bantu I, OF 0.275 per cent of 364 
Difference 3.113 0.535. 
= 5.82 x standard error 


The above figures illustrate, first, the low 
forceps-rate of 1.82 per cent for Europeans. 
For some years it has been urged that our 
European forceps-rate is too low, and that 
an increase would be an advantage to resi- 
dent students without militating against the 
principles of good obstetric practice. Com- 
pared with this low incidence in the Euro- 
pean, the need for forceps delivery in the 
Bantu is significantly much less frequent, 
being 0.21 per cent as compared with over 
5 per cent in most European communities 
elsewhere. 

There is a statistical objection to grouping 
parous and primigravid women together 
because of the reason mentioned in the 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


section on Method: there is a significantly 
higher percentage of primigravidae in 
Europeans than in the Bantu, and the 
forceps-rate must always be higher in pri- 
migravidae. No claim will, therefore, be 
made for the difference which is as high as 
7.22, times its standard error. It is seen, 
however, that for primigravidae alone 
(2, a, ii) there is a highly significant diffe- 
rence between the races, showing how 
infrequently forceps delivery is required in 
the Bantu. The corresponding figures for 
multiparae—difference = 2.89 x standard 
error—is probably significant. There was 
only one case of forceps in 1,069 Bantu, and 
it is likely that in 2,000 Bantu there still 
would have been only one. It is submitted 
that the difference found is significant. 

Forceps deliveries were recorded as 
being ‘“‘low’’, ‘“‘mid’’, and “‘high’’. 
The most reliable variety from the point of 
records is the ‘“‘low’’ operation. More- 
over, it was thought that a comparison on 
this basis would indicate whether the Bantu 
had as much difficulty in driving the head 
over the perineum as is known to be the case 
in the Europeans. The figures show that 
the low forceps operation was performed 
significantly more often in the European 
than in the Bantu. 


3. Caesarean Section. 


Total European 28, or 0.554 per cent of 5059 
Total Bantu 3, or 0.209 per cent of 1433 


Difference 0.345 + 0.159 
= 2.17 x standard error 
European 

primigravidae 10, or 0.64 per cent of 1564 


Bantu primigravidae 2, or 0.55 per cent of 364 


Difference 0.09 + 0.44 
= 0.205 x standard error 


No statistical significance can be claimed 
for the above figures. This would mean 
that European and Bantu rates for Caesa- 
rean section were similar, It is probably 
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justifiable to group primigravid and multi- 
parous subjects, because section is not done 
more frequently on primigravidae: the 
reasons for the operation are so diverse that 
a mixed sample consisting of women 
pregnant for the first or a subsequent time 
may well be compared with another sample 
similarly composed. If this principle be 
admitted, then there is possible significance 
in the lower Bantu rate for the total series. 
It should be noted that the European rate 
for Caesarean section is very low. 


4. Maternity Mortality. 


European 6, or 0.119 per cent of 5059 
Bantu 2, OF 0.1394 per cent of 1433 
Difference 0.0204 + 0.11 


= 0.19 x standard error 


The difference is not significant. The Euro- 
pean death-rate of just over 1 per thousand 
is unusually low. 


5. Foetal Mortahty. 

It is necessary at this stage to consider the 
foetal death-rate because of the fortitude 
shé6wn by the Bantu mother in delivering 
herself. The analysis thus far has demon- 
strated the superiority of the Bantu woman 
asa parturient. The question arises, there- 
fore, whether as a result of these vigorous 
Bantu labours, at which there is so seldom 
any assistance, there is not a high foetal 
mortality. 


(a) Stillbirths (excluding multiple pregnancies). 
European 96, or 1t.g1o per cent of 5023 
Bantu 49, OF 3.505 per cent of 1398 

Difference 1.595 0.528 
= 3.02 x standard error 


This difference is significant. The reason 
for excluding multiple pregnancies from 
analysis 5(a) is that there is a mortality 
amongst twin and triplet foetuses which in- 
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validates sound comparison. The same 
does not apply with equal force to prema- 
ture births for two reasons: one is that the 
premature foetus, unless macerated, is usu- 
ally born alive; the second is that there is 
no reliable criterion for prematurity, and 
hospital records are misleading on this 
point. 

Although the Bantu stillbirth-rate is sig- 
nificantly higher than the Johannesburg 
European, it is low as compared with other 
large European series. The most favour- 
able figure encountered is that of De Lee,’ 
who showed that at his Chicago Hospital 
the figure had been reduced to 2.14 per cent 
in 51,422 births. The Bantu and Chicago 
percentage difference is 2.76 times its stan- 
dard error. This is probably significant, 
though the significance is of a low order, a 
fact which is further illustrated by a com- 
parison with other white race figures. Thus 
the British figure of 4 per cent is higher than 
that of the Bantu at 3.5 per cent. Figures 
from the U.S.A. and Germany vary 
between 4 and 5 per cent,’ and it is note- 
worthy that as early as 1877 the stillbirth- 
rate in the U.S.A. was 5 per cent.* It is 
seen, therefore, that in spite of the lively 
Bantu labours, the foetal mortality is low: 
it is significantly higher than that of the 
Johannesburg European series, because of 
the fact that the latter shows even a lower 
stillbirth-rate than that of De Lee.’ 

(b) Neonatal mortality. The European 
and Bantu percentages for recorded neo- 
natal deaths were respectively 0.74 and 
0.86. The true percentage must be higher 
in each case, because the recorded deaths 
have occurred only during the lying-in 
period. 


6. Uterine Action. 

(a) Uterine Inertia. The recorded 
figures for inertia have been found too un- 
reliable to analyse. The error is due to 
omission of cases, 
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(b) Manual removal of the placenta. 


European 48, or 0.95 per cent of 5059 
Bantu 3, Or 0.209 per cent of 1433 
Difference 0.741 + 0.185 


=4.02 x standard error 


The European figure for manual removal 
of the placenta is reasonable, and the above 
difference indicates that this operation is 
rarely required in the Bantu. 

(c) Postpartum haemorrhage. The 
amount of blood loss was measured pre- 
cisely in the case of those Europeans who 
were delivered in hospital. European 
cases on district with pronounced loss were 
transferred to hospital. For this analysis a 
haemorrhage of 40 ounces or more was con- 
sidered. Amongst primigravidae there 
were 42 and amongst multiparae 60 women 
who had a haemorrhage ranging between 
40 and 100 ounces. The total of 102 repre- 
sents 2.02 per cent of the whole series. 

On the district 97.7 per cent of Bantu 
women were delivered, and records relating 
to postpartum haemorrhage could not be 
used for statistical purposes. The general 
impression is that postpartum haemorrhage 
is uncommon, and it is certain that very 
few cases required blood transfusion. 


MISCELLANEOUS. 


7. Breech Presentation. 


European 89, or 1.75 per cent of 5097 
Bantu 19, Or 1.31 per cent of 1446 
Difference 0.44 + 1.11 


= 0.39 x standard crror 


The difference is not significant. 


8. Mulliple Pregnancy. 
Twins 
European 36, or 0.712 per cent of 5059 
Bantu 16, or 1.120 per cent of 1433 


0.408 + 0.315 | 
= 1.3 x standard error 


The difference is not significant. 


Difference 
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In addition to the twins, there was one set 
of triplets in each series. The Europeans 
were all stillborn, and the Bantu triplets 
were alive at 2 years of age. 


DEATHS. 


European. There were 6 deaths. 

(i) A para 3 died on the 7th day of the 
puerperium. She had had an excessive post- 
partum haemorrhage, and the placenta was 
removed manually. 

(ii) A para 1 died on the 18th day of the 
puerperium as the result of puerperal 
sepsis. The delivery was normal, with the 
birth of a live child. 

(iii) A multipara with a twin pregnancy 
died of obstetric shock a few hours after 
labour. 

(iv) A primigravida died undelivered 
as a result of congestive cardiac failure. 
She attended the antenatal clinic only once, 
2 weeks before admission and 4 weeks 
before her death. 

(v) A primigravida died 1 hour after 
low forceps delivery. On admission she 
had gross cardiac failure, and autopsy 
showed the presence of acute rheumatic en- 
docarditis. The patient had been sent from 
a long distance, and was transferred to 
hospital from the clinic without delay. 
Labour commenced 2 days after admission. 

(vi) A primigravida died 14 hours after 
Caesarean section. The patient had mitral 
and aortic valve incompetence, and was 
admitted in early cardiac failure. She was 
in labour with the head above the brim, and 
it was thought that Caesarean section would 
be the best method of treatment. Ten hours 
later she developed left-sided failure and 


died 4 hours later. 


The first three deaths were preventable, 
and the last three were cardiac cases. Cases 
iv and v attended the antenatal clinic only 
once, and Case iv did not carry out the in- 
structions given at the clinic: she failed to 
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report at the hospital as an in-patient and 
was not seen for a month prior to admis- 
sion. 

Bantu, There were 2 deaths. 

(i) A primigravida aged 17 years was ad- 
mitted to hospital in cardiac failure with 
swollen feet, a moderate degree of cyanosis 
and dyspnoea. She had a normal delivery 
after a prolonged labour, developed lobar 
pneumonia, and died 4 days after delivery. 

(ii) A multipara was delivered of a 
macerated foetus and died soon after 
delivery. The cause of death was not 
obvious; but the lochia were very offensive 
and frothy, and obstetric shock was thought 
to be an important factor in causing the 
death of this toxic patient. 


DISCUSSION. 


The antenatal clinic figures shown in this 
paper compare very favourably with those 
reported elsewhere. The main feature to 
emerge from the analysis is the marked 
ability of the Bantu woman to deliver her- 
self without assistance. 

The Bantu female pelvis is slightly 
smaller than that of English women. Ince 
and Young" found the average area of the 
brim in London English women to be 126.8 
sq. cm., whereas the corresponding Bantu 
figure was 101.23, the largest brim of a 
series of 67 dry pelves’ being equal to Ince 
and Young’s average. The size of the 
Bantu head at birth was shown by Heyns* 
to be equal to that of white races. There- 
fore, all things being equal, the Bantu par- 
turient should have a lower incidence of 
spontaneous births than the European 
woman. 

Whereas 5.24 per cent of European 
parturients required operative interference, 
only 0.558 per cent of the Bantu women 
required assistance at delivery. The percen- 
tage difference of 4.682 is 12.77 times its 
standard error, and this is highly signifi- 
cant, Thus, even though she has to expel a 
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head of the same size as that in the Euro- 
pean through a birth canal which is smaller 
than that of the European, the Bantu 
parturient shows a pronounced superiority 
in labour. This is further borne out by the 
significantly low forceps-rate of 0.21 per 
cent for the Bantu series. When low 
forceps delivery in primigravidae alone is 
considered, it is found that the European 
requires instrumental delivery more often 
than the Bantu with a 3.113 per cent 
difference which is 5.82 times its standard 
error. This significant difference empha- 
sizes the fact that the Bantu is better able to 
drive the head over the perineum than is the 
case with the European. There is no doubt 
that the European, if it is a matter of neces- 
sity, can expel the head through the pelvic 
outlet; but in the case of the Bantu woman 
there is, in her opinion, no alternative to 
spontaneous labour: she believes that 
failure to deliver herself means death. This 
outlook can have only a salutary effect on 
the process of parturition, and avoids much 
of that interference in the European which 
the obstetrician knows to be dangerous and 
fundamentally unnecessary. There can be 
little doubt that civilization and too great a 
dependence on the doctor has reduced the 
efficiency of the European parturient. 

Heyns’ has shown that, whereas the 
greatest cross-section of the well-flexed 
foetal head is about 70 sq. cm., the Bantu 
woman can, nevertheless, expel such a 
head through pelvic planes less than 80 sq. 
cm., and ina few cases even less than 70 sq. 
cm. This is illustrated by a remarkable 
case of the present series. This was a 
woman of 27 years who had had a Caesa- 
rean section for her first pregnancy. It had 
been explained to her that another section 
would be absolutely necessary, for the 
pelvis had been found to have the following 
dimensions : 

Areas (sq. cm.): cavity 71.7, brim 75.4, 
outlet 64.5. 
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Brim index: 98.9 (conjugate 9.5 cm., 
transverse 9.6 cm.). 

Outlet diameters: intertuberal 10.1 cm., 
interspinal 10.4 cm., and pubosacral 9.1 
cm. 

The patient sent for help after the baby 
had been born. There was extensive peri- 
neal laceration. The baby was a female 
weighing 6} pounds, and .the head was 
moulded into a misshapen mass. The 
infant died an hour after birth. 

Several of these interesting experiments 
became possible in Alexandra Township. 
It would be inhuman to allow trial labour 
in such cases, but in their desire to deliver 
spontaneously these women often avoided 
sending for help until labour was well ad- 
vanced or completed. This has led to the 
view that there is danger in allowing uterine 
powers to have full sway under such cir- 
cumstances, because of the risk to the 
foetus. This makes contracted pelvis as an 
indication for Caesarean section more diffi- 
cult to assess, it being obvious that mere 
ability or failure on the part of the mother 
to deliver herself is no criterion having re- 
gard to the safety of the foetus. 

In view of these facts, consideration of 
maternal and foetal mortality is demanded. 
In this series there was a Bantu maternal 
death-rate of 1.394 per thousand, and a 
Bantu stillbirth-rate of 3.505 per cent. 
These figures have been shown to compare 
favourably with the best figures from 
Europe and America. 

From the above analysis it must be con- 
cluded that the Bantu parturient exhibits 
considerable superiority over the Euro- 


pean. This refers to the Bantu under home , 


conditions. It will now be necessary to 


compare two large series of hospital 
patients, Bantu and European, in order to 
assess the effect of hospitalization on the 
emotional reactions of the parturient. It is 
our impression that in hospital the Bantu is 
a less efficient parturient than the European 
woman, whereas we have proved that in 
her own home she is greatly superior. 


SUMMARY. 


1. An analysis has been made of 1,433 
Bantu and 5,059 European antenatal 
patients seen over a period of 5 years. 

2. A highly significant statistical differ- 
ence for operative delivery was found, and 
shows that the European requires assis- 
tance at delivery more often than the 
Bantu. 

3. Maternal and foetal mortality were 
low in both series. - 

-4. Other features concerning parturition 
were analysed; and it has been proved that 
the Bantu in her own home is a more effi- 
cient parturient than the European woman. 
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The Blood in Pregnancy 


PART II. 


THE BLOOD VOLUME, CELL VOLUME AND HAEMOGLOBIN MASS 


BY 


M. H. Roscoer, M.B., Ch.B., Ph.D., 


AND 


G. M. M. Donatpson, M.B., Ch.B., M.R.C.P. 
From the Department of Medicine, the University of Edinburgh. 


THE blood volume of normal adults has 
generally been assumed to bear a very 
constant relation to the body size, except 
in the case of pregnancy. Here it has long 
been known that changes in volume occur, 
but the extent of these changes has not 
been clearly established. Early work on 
the problem was subject to the criticism 
that the methods were unreliable, neverthe- 
less it was clear in each case that a substan- 
tial increase in the blood volume did occur 
during pregnancy.” *° 

All criteria of the normality of the blood 
constituents are based on their level in the 
blood, but it seems probable that the most 
important factor physiologically is their 
level in the whole body which they have to 
supply. So long as the blood volume bears 
a constant relation to body size, the blood 
level will give a quantitative indication of 
the amount of the blood constituents in the 
body, but when the blood volume varies, 
as it does in pregnancy, it is obvious that 
the relationship will not hold, and it will 
not be possible to deduce the amounts 
present in the body from their levels in the 
blood. 

The present work was undertaken to 
investigate the extent of the variations in 
blood volume which occur: during preg- 


nancy, to discover how these variations 
affect the total amounts of haemoglobin and 
red blood cells, and whether their levels in 
the blood, under the new conditions, give 
any indications of their levels in the body. 

It was first necessary to confirm the fact 
of a constant relationship between blood 
volume and body size in non-pregnant 
women and to decide what measurement 
gave the best criterion of size. The first 
study of this subject was that made by 
Rowntree and Brown‘ who investigated 49 
men and 25 women and showed that the 
blood volume bore a constant relation to 
the surface area, which is a function of the 
height and weight. The relation between 
blood volume and weight was not so con- 
stant. Gibson and Evans’ studied 49 men 
and 41 women and considered the relation 
between the blood volume, height, weight 
and surface area. They did not investigate 
statistically which measurement gave the 
best correlation, but if this is done it is. 
apparent that the correlation of blood 
volume with surface area is slightly better 
than that with weight. These results and 
those to be reported suggested that the sur- 
face area was the most useful criterion of 
body size. 

The question of the criterion of body size 
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during pregnancy is complicated by several 
factors. The weight of the pregnant 
woman includes that of the foetus which 
has its own independent blood supply, so 
that this measurement gives too high 
values. In spite of this fact numerous 
workers have used weight, but Dieckmann 
and Wegner’ when they found that in many 
cases the concentration of blood per kilo- 
gram apparently fell during pregnancy, 
abandoned all attempts to allow for changes 
in the maternal size and considered all 
results from the point of view of the per- 
centage changes in absolute amounts. Some 
allowance for maternal changes and for 
individual variations in size seems, how- 
ever, desirable, and here the surface area 
has been used in pregnant, as in non-preg- 
nant women. The error due to inclusion of 
foetal tissue is not so great as with weight, 
as the formula from which the surface area 
is derived depends on the height more than 
on the weight 


(Area = Weight""” x Height x C). 


It is realized that this formula, owing to 
changes of shape during pregnancy, prob- 
ably does not give the actual surface area, 
but it was considered to give the most 
satisfactory values available. 

Part A of this work records the results 
of an investigation of the blood volumes of 
20 normal non-pregnant women. The 
relation of the blood volume to body size 
is considered, together with the relation 
between the levels of haemoglobin and cells 
in the blood and in the body. 

In Part B the results of blood volume and 
full blood investigations of 20 women at 3 
different stages of pregnancy are reported. 
The changes in absolute amounts of blood, 
haemoglobin and cells are considered, 
together with their changes in concentra- 
tion in the body and the changes of con- 
centration of haemoglobin and cells in the 
blood. 
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METHODS. 


The blood volumes were estimated by the 
dye method, using Evans blue (T-1824) and 
the technique described by Davis. The 
subjects after a breakfast containing no fat, 
came to hospital and were rested for 30 
minutes before the test. While still recum- 
ment, 5 ml. of a 240 mg. per 100 ml. solu- 
tion of dye in normal saline was injected 
into one arm vein and blood removed from 
the other arm 10 minutes later. The dye 
concentration in the serum was estimated 
with a ‘Spekker’ photo-electric absorp- 
tiometer, by comparison with a standard 
solution made up with serum obtained 
before dye injection. From this the plasma 
volume was calculated. Blood volumes 
obtained by this method theoretically may 
be accurate to within 5 per cent. The 
normal blood volume can thus be estimated 
within 200-250 ml. 


Blood was collected at the first vene- 
puncture in a Wintrobe tube and used for 
determination of the haemoglobin concen- 
tration, red blood cell count and haemato- 
crit. The haemoglobin was determined with 
a Haldane haemoglobinometer, the appara- 
tus being standardized by the National 
Physical Laboratory. The Haldane hae- 
moglobinometer was calibrated so that 100 
per cent represented 13.8 g. per 100 ml. 
From the haematocrit and plasma volume 
were calculated the total blood volume 
and cell volume and from the haemoglobin 
concentration and blood volume the total 
haemoglobin mass. 


It has recently been suggested by Cruik- 
shank and Whitfield® that some of the dye 
when first injected is taken up by the 
reticulo-endothelial system and does not 
appear in the circulating blood. If this is 
so the blood volumes obtained will be too 
high. The conclusion was based on animal 
experiments and would not appear, from 
the following test, to hold for man. Three 
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normal women received 2 injections of 
12 mg. of dye at 10 minutes intervals. The 
concentrations of dye 10 minutes after the 
first injection and 10 minutes after the 
second were 0.55 and 1.11 mg./100 ml., 
0.48 and 0.90 mg./100 ml. and 0.58 and 
1.10 mg./100 ml. The concentration in the 
second sample was thus in every case 
approximately twice that in the first, and 
there was no evidence that any of the first 
lot of dye had not entered the circulation. 
It has been suggested that the rate of mix- 
ing of dye in the plasma and its rate of elim- 
ination differ from the normal in pregnancy. 
Thus Graff e¢ al.’ found that in 2 pregnant 
women the mixing time of vital red was 
prolonged from the normal of 6 minutes to 
g and 10 minutes. Before mixing was 
complete, high concentrations of dye were 
present. In order to investigate these 
points 3 women in the third trimester of 
pregnancy had samples of blood removed 
at varying times after the dye injection. 
The following dye concentrations per 100 
ml. of blood were found: first case, 5 min., 
0.41 m.g.; 10 min., 0.36 mg.; 20 min., 0.37 
mg.; second case, 5 min., 0.29 mg.; Io 
min., 0.24 mg.; 20 min., 0.24 mg.; third 
case, IO min., 0.29 mg.; 15 min., 0.29 mg. 
The first 2 cases showed the initial high 
concentration, before mixing was com- 
plete, but by 10 minutes this was over and 
15 and 20 min. samples showed no further 
dilution. The fact that there was no fall in 


concentration in the second 10 minutes indi-. 


cated that during pregnancy the dye was 
not removed from the circulation with 
abnormal rapidity. If a loss occurs to the 
placental circulation it must either be 
immediate or else very slow. It should be 
noted that Thomson et al.’ could find no 
Evans blue in amniotic fluid, cord blood or 
placental membranes when it had been 
injected into the maternal circulation 
shortly before parturition. 
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NON-PREGNANT WOMEN. 


The details of the findings are shown in 
Table I. There were considerable varia- 
tions in the total blood volumes of the 20 
women investigated, but these were closely 
correlated with variations in the surface 
area (correlation coefficient 0.898, stand- 
ard error 0.190). There was, therefore, 
little variation in the blood volume per 
square metre, the mean value for which 
was 2,060 ml. with a standard deviation of 
163 ml. The correlation between blood 
volume and body weight was not as close 
(correlation coefficient 0.694, standard 
error 0.170). The mean blood volume per 
kilogram was 74.5 ml. with a standard 
deviation of 6.8 ml. 


The mean blood haemoglobin level of 
the cases was 93 per cent, standard devia- | 
tion 8.65 per cent. There was a slight 
tendency for low haemoglobin levels to 
occur when the blood volumes were high, 
but the correlation coefficient of - 0.129, 
standard error 0.235, was not significant. 
The mean total haemoglobin mass was 
340 g. per square-metre, standard devia- 
tion 35 g. There was a close correlation 
between the level of haemoglobin in the 
blood and that in the whole body, the corre- 
lation coefficient being 0.843, standard 
error 0.127. 


The mean haematocrit was 42.3 per cent, 
standard deviation 3.9 percent. There was 
no correlation of haematocrit with blood 
volume. The mean total cell volume was 
1,130 ml. per square metre, standard devia- 
tion 115 ml. The proportion of cells in the 
blood was correlated with the cell volume 
per square metre, the correlation coefficient 
being 0.817, standard error 0.136. 


CONCLUSIONS. 


The blood volumes of 20 normal non- 
pregnant women were found to vary 
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with their surface area, the mean amount 
per square metre of surface area being 
2,660 ml. Since this relationship was 
reasonably constant, the level of cells 
and haemoglobin in the body was pro- 
portional to their level in the blood. 

The value of 2,660 ml. /sq. m. (standard 
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PREGNANT WOMEN. 


Twenty women were followed through- 
out normal pregnancies. They were all 
but one attending the hospital antenatal 
clinic and were chosen as being normal 
cases in the early months of pregnancy. 
The number able and willing to co-operate. 


TABLE I. 


The Surface Avea, Blood Volume and Haemoglobin and Cell Concentrations 
in 20 Normal Women. 


Surface 
area Blood volume, Haemoglobin, Haematocrit, 
Case No. sq.m. ml. ml. /sq.m. per cent per cent 
is 1.36 4100 3000 100 47 
2: 1.47 3800 2550 92 43 
* 1.48 4100 2750 78 38.5 
4. 1.50 3900 2600 98 45 
5. 1.51 3900 2600 92 40 
6. 1.52 3800 2500 98 46 
7: 1.53 3800 2500 94 44 
8. 1.54 4100 2650 82 37 
9. 1.58 3900 2450 98 43-5 
10. 1.59 4200 2650 88 39 
ri. 1.60 4100 2550 112 49 
12. 1.63 4100 2500 76 35-5 
rs, 1.64 4100 2500 096 42 
14. 4600 2700 92 41 
15: 1.71 4700 2750 96 44 
16. 1.72 4500 2600 98 49 
4900 2800 104 45 
18. 1.89 5600 2950 82 38 
19. 1.90 5700 3000 ‘90 40 
20 1.91 5100 2650 90 39 


deviation, 163) may be compared with that 
found by Rowntree and Brown‘ in 25 
normal women, which was 3,130 ml. /sq. 
m. (standard deviation, 276) and also with 
the figure of 2,460 ml./sq.m. (standard 
deviation, 240) which may be calculated 
from the results of 39 cases reported by 
Gibson and Evans.’ With the latter figure 
there is a fair agreement but that of the 
earlier workers is considerably higher. 


was not large and for this reason it was 
necessary to use some cases seen first as 
late as the 16th week. First tests were made 
between the 8th and 16th week, mean 12.4 
weeks; second, between the 20th and 27th 
weeks, mean, 24.2 weeks and third between 
the 33rd and 38th weeks, mean 35.6 weeks. 
The ages of the women varied from 20-39 
years, mean 28.2 years. Seventeen were 
primiparae and 3 multiparae. 
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THE BLOOD IN PREGNANCY 


(1) The Concentration of Haemoglobin and 
Cells in the Blood. 

The mean haemoglobin concentration, 
haematocrit and red blood cell count of the 
women at each of 3 tests are shown in 
Table II, together with the mean corpus- 
cular haemoglobin content, mean cell hae- 
moglobin, colour index and mean cell 
volume. 


II. 
The Mean Blood lindings in 20 Women at Three Slages of Pregnancy. 
: Cases having iron in parenthesis. 
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per cent. This fall was parallel with the 
fall in haemoglobin as was shown by the fact 
that the mean corpuscular haemoglobin, or 
concentration of haemoglobin in the cell 
mass, altered little, it was 30.4 per cent, 31 
per cent and 31.1 per cent at the 3 tests. 
Individually there was little variation in 
the M.C.H.C. as is shown by the small 
standard deviation. 


Mean duration of pregnancy 


12.4 weeks 24.2 weeks 35.6 weeks 
No. 20 20 (3) 20 (4) 
Haemoglobin g. / 100 ml. 11.5 33.3 
Standard deviation 3.2 0.8 
Per cent of normal .. 86.6 82.6 (83.3) 82.1 (83.5) 
Haematocrit, percent ... 39.2 37.0 (37-8) 30.4 (36.7) 
Standard deviation 3.2 2.0 
R.B.C.s m./c.mm, aaa eee 4-47 4-15 (4.21) 4-15 (4.09) 
Standard deviation sas 0.42 0.25 0.39 
Standard deviation 1.8 
M.C.H. yy 27-4 (27.5) 27.3 (28.2) 
Standard deviation 2.6 2.0 
Colour index er 0.97 1.00 (1.02) 1.00 (1.04) 
M.C.V. 879 88.5 (90.4) 88.1 (90.2) 
Standard deviation mee 6.3 6.2 7.2 
Haemoglobin concentration. This fell Red blood cells. These also fell, in 16 


throughout pregnancy in those cases with 
initially high values and remained constant 
when the initial values were low. Five cases 
showed a rise or no change between the 
first and last tests, the remainder showed a 
fall. The mean values at the 3 tests were 
86.6 per cent, 82.6 per cent and 82.1 per 
cent, or 12.0 g., 11.5 g. and II.3 g. per 100 
ml. 

Haematocrit. The volume of cells in the 
blood fell during pregnancy in 18 out of the 
20 cases. The mean figures at the 3 tests 
being 39.2 per cent, 37.0 per cent and 36.4 


‘globin concentration, the mean cell haemo- 


out of the 20 cases, and the means at the 
3 tests were 4.47 mil., 4.15 mil., and 4.15 
mil. The fall was similar to that of haemo- 


globins being 26.2 yy, 27.4 yy and 27.3 yy, 
and the colour indices 0.97, 1.00, and 1.00. 
There was thus no tendency for hypo- 
chromia to develop. The lowest colour 
indices at the final test were 0.87 and 0.88, 
and all the others were greater than 0.90. 
The mean cell volumes were 87.9 cp, 88.5 
cp and 88.1 cy. There was thus noappreci- 
able change in the cell size. 
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Cases who received Iron. 
Two of the women, whose haemoglobins 
when first seen were 72 per cent and 62 per 
cent respectively, were treated with iron. 
Two others were given iron by their own 
doctors. The mean values of these cases 
are shown in Table IT in parenthesis. The 
case with an initial haemoglobin of 62 per 
cent and colour index of 0.74, thereafter 
had a haemoglobin of 94 per cent and 
colour index over unity. In the others, who 
did not originally show hypochromia, the 
haemoglobin did not rise above 82 per cent 
and a comparison with other cases with 
similar values makes it extremely doubt- 
ful whether the iron medication had any 
effect. 
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Blood volume. There was an increase in 
the blood volume between the first and 
third tests in every case. This increase 
was not always steady throughout, in 4 
cases the volume fell between the first and 
second tests and in another 3 it fell between 
the second and third tests. The increase 
was extremely inconstant in amount, the 
difference between the first and third tests 
ranging from 200 ml. to 2,800 ml. The 
mean values at the 3 tests were 4,300 ml., 
4,900 ml. and 5,400 ml. 

Haemoglobin mass. There was a signi- 
ficant increase in the haemoglobin mass 
between the first and third tests in 14 out 
of the 20 cases. The increase varied from 
50-360 g. In the remaining 6 cases the 


TIT. 
Mean Variations in Blood Volume, Cell Volume and Haemoglobin Mass in 20 Pregnant 
Women and their Relation lo Changes in Surface Area. 


Mean duration of pregnancy, weeks 


12.4 24.2 35.6 
Per cent Per cent 
change change 
Absolute mean values. 
Surface area, sq. m. ... 1.58 1.64 4 £570 8 
Standard deviation 0.10 0.10 0.10 
Blood volume, ml. 4300 4900 15 5400 20 
Standard deviation 400 650 800 
Haemoglobin, g. 515 560 8 610 19 
Standard deviation 65 95 go 
Cell volume, ml. 1650 1800 38 1950 18 
Standard devirtion 200 350 250 
Mcan values per sq.m. surface area. 
Biood volume, ml. 2700 2975 10 3180 18 
Standard deviation 210 325 400 
Haemoglobin, g. 320 340 6) - 360 12 
Standard deviation 45 45 40 
Cell volume, ml. 1060 1100 4 1160 9 
Standard deviation 125 160 120 


(2) The Blood Volume, Haemoglobin Mass 
and Cell Volume. 
(a) Absolute amounts. 
The mean values and their standard 
deviations are shown in Table III. 


change in haemoglobin mass was less than 
30 g. and insignificant. The mean values 
at the 3 tests were 515 g., 560 g. and 610 g. 

Cell volume. Three cases had final cell . 


volumes lower than the initial volumes, in 
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2 cases there was no change. In the other 
15 cases the cell volume increased by 100- 
800 ml. The mean values at the 3 tests 
were 1,650 ml., 1,800 ml. and 1,950 ml. 


(b) The levels of blood, haemoglobin and 
cells in the body. 


The variations in the absolute values are 
to some extent due to the different body 
sizes of the subjects. A more accurate com- 
parison of the results is obtained if the blood 
volume, haemoglobin mass and cell volume 
per square metre of body surface are con- 
sidered. The means for these values are 
also shown in Table IIT. 

Blood volume level. The mean values 
at the first, second and third tests during 
pregnancy were 2,700 ml./sq.m., 2,975 
ml./sq.m. and 3,180 ml./sq.m., com- 
pared with 2,660 ml./sq.m. for non-preg- 
nant women. Although there was a con- 
siderable difference between the means at 
the 3 tests, in many cases the blood volume 
at the end of pregnancy was not outside the 
range of the values found in the non-preg- 
nant women. This overlap is apparent 
from the standard deviations (Table III). 
The standard deviations also showed that 
the blood volume became more variable 
as pregnancy advanced. Thus the stan- 
dard deviation from the mean for non- 
pregnant women was 163, for the first test 
in pregnancy it was 210, for the second 325 
and for the third 400. From this it is 
apparent that in the later months of preg- 
nancy the blood volume could not be pre- 
dicted with any accuracy, even when 
account was taken of the body size. 

There was no significant difference 
between the mean blood volume at the 
first test in pregnancy and the mean 
blood volume of non-pregnant women. 
This suggested that in the early months of 
pregnancy there was little change in the 
volume. A comparison of different 


groups of women when the numbers are so 
D 
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small is not, however, reliable. The altera- 
tions in blood volume in the early months 
are difficult to investigate as the value prior 
to pregnancy is not known. The post- 
partum value is probably the best available 
measure of the non-pregnant blood volume, 
if it is obtained several weeks after parturi- 
tion, when any blood loss has been made 
good. Two women were investigated 5 
weeks postpartum. The blood volume of 
the first was 2,650 ml./sq.m. postpartum 
and 2,850 ml./sq.m. when 8 weeks preg- 
nant. This was a difference of 8 per cent. 
That of the second was 2,600 ml./sq.m. 
postpartum and 2,950 ml./sq.m. when 13 
weeks pregnant. Here there was a differ- 
ence of 13 per cent. 

Haemoglobin and cell levels. The mean 
values for haemoglobin per square metre 
were 320 g., 340 g. and 360 g. at the 3 tests 
during pregnancy. The mean cell volumes 
per square metre were 1,060 ml., 1,100 ml. 
and 1,160 ml. at the 3 tests. The haemo- 
globin mass and cell volume did not show 
the increasing variability exhibited by the 
blood volume. This is shown by the fact 
that the standard deviations did not in- 
crease. 


(c) The increases in blood volume, haemo- 
globin mass and cell volume. 


The increases in haemoglobin mass and 
cell volume during pregnancy were propor- 
tionately less than the increase in blood 
volume. Thus when the values per square 
metre are considered it is seen that between 
the first and second tests during pregnancy 
the blood volume increased by 10 per cent, 
the haemoglobin mass by 6 per cent and the 
cell volume by 4 per cent, while between 
the first and third tests the blood volume 
increased by 18 per cent, the haemoglobin 
mass by 12 per cent and the cell volume by 
g per cent. 

The significance of these increases was 
investigated statistically and the results are 
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shown in Table IV. Only 19 of the 20 
cases were considered as the case with an 
initial hypochromic anaemia, who respon- 
ded to iron medication with an increase of 
haemoglobin and cells, was excluded. 
It will be seen that the increase in blood 
volume was significant at both the second 
and third tests. The increase in haemo- 
globin mass and the increase in cell volume 
were only significant by the third test. 
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the levels of haemoglobin and cells in the 
blood and their total amounts. The corre- 
lation coefficient for haemoglobin was 
0.145, standard error 0.233 and that for 
cells was 0.025, standard error 0.236. These 
figures may be compared with those for 
non-pregnant women. The correlation 
coefficient for haemoglobin was then 0.843, 
standard error 0.127, and that for cells 
0.817, standard error 0.136. On the other 


TABLE IV. 
The Increase in Blood, Cell and Haemoglobin Concentvation in the Body 
During Pregnancy (19 cases). 


Mean increase at 


Mean increase at 


Per sq. m. Initial Second test Third test 
surface area values SCE. Ste. €: 
Blood volume, ml. 2700 280 80.65 3.47 475 94.00 5.02 
Cell volume, ml. 1070 10 40.80 0.24 80 35.14 2.22 
Haemoglobin, g. 323 29 «10.20 2.84 


The increase is significant when t is greater than 2.11. 


(3) The Relation of the Levels of Haemo- 
globin and Cells in the blood to their 
amounts in the Body. 

As pregnancy advanced the total amounts 
of haemoglobin and cells rose, but owing 
to the disproportionate increase in the 
total plasma the levels of haemoglobin and 
cells in the blood fell. The percentage 
haemoglobin and haemotocrit during preg- 
nancy did not, therefore, bear the same 
relation to the total amounts of haemo- 
globin and cells as they had in non-preg- 
nant women. If the increase in blood 
volume had been constant in amount in all 
pregnant women, it would have been pos- 
sible to find, for the different stages of 
pregnancy, the blood levels which repre- 
sented normal total amounts of haemo- 
globin and cells. Since, however, the in- 
crease in blood volume was very variable 
this was not possible. It was in fact found 
that, by the third trimester of pregnancy, 
there was little or no correlation between 


hand it was apparent that the haemoglobin 
and cell levels in the blood by the third 
trimester of pregnancy were inversely cor- 
related with the blood volume. The corre- 
lation coefficient of haemoglobin percent- 
age on blood volume per square metre was 
~ 0.532, standard error 0.120, while that of 
haematocrit on blood volume per square 
metre was - 0.560, standard error 0.130. 
Both these coefficients were significant, 
while the corresponding ones for non-preg- 
nant women were not. 

(4) Two Cases Exhibiting Anaemia 
During Pregnancy. 

(a) Hypochromic anaemia. 

This patient was one of those originally 
selected for investigation as a normal case. 
The values found during the first and second 
trimesters were similar to those found in 
other pregnant women. When the third test 
was carried out at the 36th week it was 
found that the haemoglobin had fallen from 
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80 per cent at the second test to 70 per 
cent. This value was not abnormally low 
for this stage of pregnancy, but when the 
blood volume was estimated it was found 
that this had fallen from 3,100 ml. /sq.m. 
to 2,700 ml./sq.m., so that the haemo- 
globin mass was now only 260 g./sq.m. 
as compared with 350 g./sq.m. at the 
second test and the cell volume was only 
goo ml./sq.m. as compared with 1,100 
ml./sq.m. Thus while the blood haemo- 
globin level had decreased by 12 per cent, 
the total haemoglobin had decreased by 24 
per cent. The cell volume had decreased 
by only 18 per cent, so that there was a fall 
in the colour index which was now 0.73. 


(b) Pernicious anaemia of pregnancy. 
This case was found to have a severe 
megalocytic anaemia when 29 weeks preg- 
nant. Her blood haemoglobin level was 
28 per cent, haematocrit 13 per cent and 
colour index 1.33. She had a blood volume 
of 3,000 ml. /sq.m., which was normal for 
this stage of pregnancy, but a total haemo- 
globin mass of only 120 g./sq.m. and cell 
volume of 400 ml./sq.m. After 4 weeks 
treatment the blood haemoglobin level was 
66 per cent, haematocrit 34 per cent and 
colour index 1.11. The blood volume had 
now fallen to 2,500 ml./sq.m. Since 
during the same time there had been a fall 
of 1.5 kg. in weight, owing to loss of oedema 
fluid, it seems that the original high blood 
volume may have been due toa hydraemia, 
not to a true pregnancy increase. The hae- 
moglobin mass was now 230 g./sq.m. and 
the cell volume 850 ml./sq.m. After 8 
weeks treatment the haemoglobin was 72 
per cent, the haematocrit 36 per cent, and 
colour index 0.92. The blood volume had 
risen again, to 3,400 ml./sq.m. and the 
total haemoglobin and cell volumes were 
340 g. /sq.m. and 1,200 ml. /sq.m., normal 
values for this stage of pregnancy. Between 
the second and the final estimations the 
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blood haemoglobin level thus showed an 
increase of g per cent and the haematocrit 
an increase of 6 per cent. But since there 
had been a marked increase in the blood 
volume, the haemoglobin mass had in- 
creased by 48 per cent and the cell volume 
by 41 per cent. 


CONCLUSIONS AND DISCUSSION. 


The changes which occurred in the peri- 
pheral blood of the 20 pregnant women 
investigated, were a fall in haemoglobin 
concentration, cell volume and cell count, 
which were parallel so that there was no 
appreciable change in the mean corpus- 
cular haemoglobin content, colour index 
or mean cell volume, all of which remained 
within normal limits. These changes are 
similar to those found in previous com- 
plete blood examinations of normal preg- 
nant women.” 11! Tron administra- 
tion failed to raise the haemoglobin level 
unless the colour index was low. This also 
has been found previously." 

The blood volume was found to increase 
throughout the course of pregnancy. The 
increase was more than could be accounted 
for by alterations in body size. The haemo- 
globin mass and cell volume also increased, 
but only slightly more than would be ex- 
pected from the increase of body size. This 
might be accounted for by the vascularity 
of the new tissues formed. The mean 
values found for the blood volume during 
pregnancy agree well, when calculated as 
volume per square metre of body surface, 
with those recorded by Dieckmann and 
Wegner,” and Thomson ef al.* The 3 sets 
of values are shown and compared in 
Fig. 1. 

The total amount by which the blood 
volume rose during pregnancy was diffi- 
cult to determine, since values before preg- 
nancy were not available. Postpartum 
values were the only possible indication of 
the original blood volume. These were 
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obtained in two cases and were consider- 
ably lower than the values in the same 
women during the first trimester of preg- 
nancy. Dieckmann and Wegner’ and 
Thomson et al.’ also found this. It would 
therefore appear that the increase in blood 
volume starts early in pregnancy and that 
the total rise is greater than that observed 
between the end of the first trimester and 
the last months. 


— (11) 
VOLUME 
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Fic. 1. 
THe MEAN BLoop VOLUME At DIFFERENT STAGES 
OF PREGNANCY. 
The blood volume is expressed as ml. of blood 
per square meter of body surface. The present 
results are compared with those of two previous 
studies. The numbers of cases in each group are 
shown in parenthesis and at the bottom of the figure 
are shown the periods during which each group 
was investigated and the mean time of investiga- 

tion. 

There were large variations in the amount 
of the increase in blood volume observed 
during pregnancy and no reason could be 
found for this. There was no correlation 
between the size of the increase and the 
age of the subjects, size of child and pla- 
centa, or with blood-pressure levels. This 
variability of the increase in blood volume 
was also noted by Dieckmann and Weg- 
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ner.” The increases observed by Thomson 
et al.* were more constant. 

The fall in the level of haemoglobin and 
cells in the blood during normal pregnancy 
was due to the fact that the plasma volume 
increased more than did the haemoglobin 
mass and cell volume. The small variations 
in the haemoglobin level in the blood, seen 
in the women in the third trimester, were 
due to variations in the blood volume, 
rather than to variations in the total haemo- 
globin. 

In abnormal cases, however, a fall in 
haemoglobin level in the blood may be due 
to a decrease in the total haemoglobin. This 
was so in the two anaemic cases investi- 


gated. These cases also illustrated the dif- | 


ficulty of assessing the degree of anaemia 
in pregnancy from the blood haemoglobin 
level alone. The presence of anaemia was, 
however, apparent from further examina- 
tion of the peripheral blood, the colour 
indices being in each case abnormal. 

These findings may be employed to 
explain the changes in the haemoglobin 
level in the blood found in a larger series 
of women from the same antenatal clinic, 
who were investigated over the same period 
in 1944. The results of that investigation 
were recorded in our previous paper.'’ The 
haemoglobin level of the women fell steadily 
throughout pregnancy till the last weeks. 
It now appears that this fall was due to an 
increase in blood volume, the plasma in- 
crease being out of proportion to that of 
haemoglobin. In the last weeks the haemo- 
globin level rose in many of the women. No 
explanation of this terminal rise was 
obtained from the present results, but the 
rise was also found by Thomson e¢ al.* who 
were able to correlate it with a fall in the 
plasma volume. 

It was also found in the larger series that 
the blood haemoglobin level of the older 
women tended to fall more than did that of 
the younger ones. The 20 women, investi- 
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gated in detail, did not show any variation 
with age, but this is not surprising with 
such a small number. It seems probable 
that the variation in blood haemoglobin 
level with age, in the larger series, was due 
to variation in the plasma volume. The 
alternative explanation is that there was an 
increasing failure of haemoglobin formation 
with advancing years. This appears un- 
likely in view of the fact that the effect of 
age was apparent throughout the series, 
so that the levels were lower even in women 
of 25 than in those of 20, and it is difficult 
to believe that there can have been any 
failure of haemopoesis at such an early age. 
Fullerton,"". who also observed lower 
haemoglobin levels in older women, con- 
sidered that they were due to these women 
having started pregnancy at lower levels 
than the younger ones. This explanation 
is not supported by the present results, 
which showed that the difference was due 
to a more rapid fall during pregnancy and 
only became apparent in the later months. 

Although in normal women the fall in 
haemoglobin level during pregnancy was 
due to dilution of the haemoglobin mass 
with plasma, a fall may also occur as a 
result of failure of haemoglobin formation. 
This was the case in the two anaemic cases 
investigated. In our previous paper'' the 
haemoglobin levels of a series of pregnant 
women, seen in 1942, were reported. The 
levels were lower, all through pregnancy, 
than in 1944 and it is suggested that this 
was due to the combined effects of plasma 
dilution and deficient haemoglobin forma- 
tion. This is supported by the fact that in 
1942 the women who had been subjected 
to the strain of repeated pregnancies had 
lower haemoglobin levels than had _ the 
primiparae. 

A satisfactory explanation of the in- 
crease in plasma volume during pregnancy 
has not yet been found. The present work 
did not provide any new evidence on the 
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point, so nothing can be added to the 
adequate discussions of previous investiga- 
tors. 


SUMMARY. 


1. The blood volume was estimated by 
the dye method (Evans blue) in 20 non- 
pregnant women and in 20 women 3 times 
during pregnancy. Various criticisms of 
the method, both general and as applied to 
pregnancy, were expléred and found not 
to be applicable. 


2. The blood volume in normal non- ° 
pregnant women was proportional to the 
body size, as measured by surface area, so 
that the concentrations of haemoglobin and 
cel in the blood were proportional to their 
concentrations in the bddy. 


3. The blood volume increased during 
normal pregnancy. There was an increase 
of whole blood to supply the added maternal 
tissues, but there was also a further increase 
of plasma. 


4. The disproportionate increase in 
plasma resulted in a fall of haemoglobin 
and cell concentration in the blood, but 
the normality of the low levels resulting 
was confirmed by the fact that the concen- 
tration of haemoglobin in the cells and the 
size of the cells remained within normal 
limits. 

5. The amount of the increase in plasma 
during pregnancy was very variable and in 
this series by the later months of pregnancy 
the levels of haemoglobin and cells in the 
blood reflected inversely the blood volume, 
rather than the level of these substances in 
the body. 


6. Two cases of anaemia occurring 
during pregnancy are reported, illustrating 
how the changes in blood volume obscured 
the changes occurring in the solid. blood 
elements. 


7. The findings were applied to explain 
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the changes in haemoglobin level found in 
two larger series of women and reported 
on in the previous paper. 


We wish to express our thanks to Profes- 
sor L.S. P. Davidson, at whose suggestion 
this work was undertaken, and to Professor 
R. W. Johnstone for allowing us to investi- 
gate his patients. 


TREFERENCES. 


1. Miller, J. R., N. M. Keith and L. G. Rowntree. 
Journ. Amer. Med. Assoc., 1915, \xv, 779. 

2. Dieckmann, W. J. and C. R. Wegner. Arch. 
Int. Med., 1934, liii, 71. 

2a. Dieckmann, W. J. and C. R. Wegner. 
Int. Med., 1934, liii, 188. 

2b. Dieckmann, W. J. and C. R. Wegner. Arch. 
Int. Med., 1934, liii, 345. 

3. Thomson, K. J., A. Hirsheimer, J. G. Gibson 
and W. A. Evans, Amer. Journ. Obstel. and 

Gynecol,, 1938, Xxxvi, 48. 


Arch. 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


4. Rowntree, L. G. and G. E. Brown. 1929. 
““The volume of blood and_ plasma.”’ 
Philadelphia. . 

5. Gibson, J. G. and W. A. Evans. Journ. Clin. 
Invest., 1937, Xvi, 317. 

5a. Davis, L. J. Edin. Med. Journ., 1942, xlix, 
405. 

6. Cruikshank, E. W. H. and I. C. Whitfield. 
Journ. Physiol., 1944, ciii, 19 P. ' 

7. Graff, S., D. A. D’Esopo, and A. J. B. Tillman. 
Arch, Int. Med., 1931, xlviii, 808. 

8. Kiihnel, P. Zeit. f. Geburtshulfe, 1926, xc, 511. 

. Boycott, J. A. Lancet, 1936, i, 1165. 

10. Meyer-Wedell, L. Journ. Obstet. and Gynae- 
col., 1943, 1, 405. 

11. Elliott, G. A. Journ. Obstet. and Gynaecol. 
Brit. Emp., 1944, li, 198. 

12. Widdowson, E. M. Lancet, 1939, ii, 640. 

13. Fullerton, H. W. Brit. Med. Journ., 1936, 
ii, 523. 

14. Roscoe, M. H. and G. M. M. Donaldson 
(Part I). Journ. Obstet. and Gynaecol. Brit. 
Emp., 1946, liii, 430. 


Ke) 


538 
|, 
vine 
A 
e 
Gee: 


= 


A Survey of the Relation Between Epilepsy and Pregnancy 


BY 
C. W. F. Burnett, M.D., M.R.C.O.G. 
Obstetrician and Gynaecologist, West Middlesex County Hospital. 


ALTHOUGH the epileptic convulsion has 
been known to the medical world since 
ancient times, the elucidation of its cause 
and mode of production has not yet been 
fully achieved. Aetiological factors such as 
cerebral trauma and organic disease have 
been recognized for centuries, and fits so 
caused are designated by the term 
symptomatic epilepsy.’’ Probably in the 
future the origin of all fits will become 
known and all epileptic convulsions will 
then be included in this category, but at 
present there exists a large group appar- 
ently unrelated to any causal disease. 
These fits, which comprise the 2 forms of 
grand mal and petit mal, are usually re- 
garded as cases of “‘ essential epilepsy ’’ or 
‘idiopathic epilepsy.’’ It is these idio- 
pathic fits that will be dealt with here, and 
their manifestations as encountered in the 
obstetric patient will be portrayed and 
discussed. 


EPILEPSY IN OBSTETRIC LITERATURE. 


It is agreed by almost all authorities that 
idiopathic epilepsy occurs in all races and 
has the same incidence in the 2 sexes. 
There are many statistics giving the ages 
of onset of fits, the most comprehensive 
being those of Turner.’ In an analysis of 
1,000 cases of epilepsy he showed that in 
27.2 per cent fits began before the age of 9 
years, in 55.7 per cent between ro and 22, 
and in the remaining 17.1 per cent between 
23 and 70 years. The average age of onset 
in males he found to be 13.7 and in females 


15.5 years. He concluded that the age of 
II to I5 years was the most dangerous 
epoch, and this was so because of the 
influence of puberty. The frequency of 
fits is, of course, extremely variable from 
case to case, and is modified by the various 
drugs prescribed for their control, but is 
sometimes influenced by external factors. 
Thus, fits are said to occur less frequently 
in hot weather with the greatest incidence 
in May and October;’* this seasonal influ- 
ence was appreciated by Hippocrates who 
considered that they were most frequent in 
the spring. However, more apparent than 
these variations, are those which are known 
to be associated with menstruation. Thus, 
fits may occur only at the time of the period, 
either just before or during its course, but 
rarely just after it has ended; if they 
occur continuously, they may be more 
frequent at this time. This close associa- 
tion of menstruation with epilepsy was 
noted by Bachmann,’ who stated that 
during temporary sterilization induced by 
exposure of the ovaries to X-ray irradia- 
tion, there was a corresponding cessation 
of the fits. Sometimes a different type of 
clinical picture is seen. Kinnier Wilson’ 
described a patient who had a solitary fit 
at puberty which was not repeated until the 
time of the menopause, whilst similar cases 
recorded by Elliotson‘ and Binswanger’ 
had epileptic fits regularly until the 
menarche, and then were free from them 
until the menopause. Perhaps more re- 
markable still was Filia’s® case, in which 
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a breast-fed infant had convulsions only 
when its mother menstruating. 
Kinnier Wilson’ recorded the case of a 
girl who had pelit mal only at the time of 
her mother’s periods, although he was 
forced to the conclusion that this must have 
been a coincidence. 

Following upon marriage there is usually 
no change in the frequency of the epileptic 
fits, although Sachs’ and Muskens* each 
reported cases which did improve after 
marriage. Strong emotion is known to be 
a factor which causes fits, and so it is to 
be expected that fits might be induced by 
sexual intercourse, this was so in the case 
presently to be described, although no less 
an authority than Kinnier Wilson consjders 
that convulsions are unrelated to coitus. 


Most authorities are of the opinion that — 


epilepsy does not lower fertility, although 
Essen-MOller® stated the contrary. Stander'" 
in his textbook gives an incidence of 0.14 
per cent of pregnancies complicated by 
epilepsy, whilst Baptisti'' recorded 37 cases 
amongst 54,088 patients; an incidence of 
0.067 per cent. In the Obstetric Unit of the 
West Middlesex County Hospital there 
have been 21 cases of idiopathic epilepsy 
in the last 7 years, during which time there 
have been 14,349 deliveries, i.e., an inci- 
dence of 0.146 per cent. This of course 
cannot be considered the true incidence in 
the general population, as only patients 
with an apparent or suspected abnormality 
are booked and admitted. 

Most writers agree with Greenhill’’ that 
epilepsy usually has no effect on preg- 
nancy. Thus Nerlinger’* had only 3 cases 
of abortion in 153 epileptic pregnancies, 
and 2 cases of premature labour in 102 
pregnancies. Cases of abortions and pre- 
mature labours following fits have how- 
ever been reported, the highest incidence 
being recorded by Waldstein'’ of 10 
abortions and 4 premature labours occur- 
ring in 54 epileptic pregnancies, 
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When the effect of pregnancy on epilepsy 
is considered, a variable picture is seen in 
which the frequency of the fits may be 
either reduced or increased or may remain 
uninfluenced. Different writers have made 
widely different statements—thus Cursch- 
mann" considered that patients usually 
improved, Binswanger’ that they usually 
became worse, and Baptisti’’ that they 
were usually unaffected. Amongst the 
worsened cases must be included those in 
which the convulsions may have been 
absent for years, only to be revived by the 
pregnancy. In Table I are given the 
statistics that are available on this point, 
together with those from the West Middle- 
sex County Hospital. 


Taste I. 
The Incidence of Fits During Pregnancy. 


No 
Observer Better Worse Influence 
Per Per Per 
cent cent cent 
Nerlinger! 36.2 11.5 
Baptisti?? ... .«. 13.0 70.0 
West Middlesex County 
Hospital ...... 5.5 42.0 52.5 


It will be seen that there is no agreement 
amongst the authors. Probably Rubeska'* 
is as near the truth as anybody when he 
considers that one third of the cases im- 
prove, one third become worse, and one 
third remain unchanged. Turner’ found 
thatin 7 of his 21 cases which were ad- 
versely affected the relapse was associated 
with quickening. 

It might be thought that the cases which 
were subject to convulsions at the times of 
the menstrual periods would be amongst 
those who became worse during pregnancy. 
Nerlinger’’® showed that this was not so, as 
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RELATION BETWEEN EPILEPSY AND PREGNANCY 


some of his cases of menstrual epilepsy 
improved and others deteriorated during 
pregnancy. Baptisti'’ quoted 7 cases of 
menstrual epilepsy, 4 of whom improved 
during pregnancy whilst 3 remained un- 
changed. We must agree with Sachs’ 
that when pregnancy occurs in an epileptic 


mother it has an influence on the disease 


which is completely unpredictable. The 
effect may, in fact, differ in successive 
pregnancies in the same patient; this 
occurred in a case of Turner’s who was free 
from attacks in 1 pregnancy, but had them 
more frequently in the next. Of the im- 
proved cases all observers are agreed that 
the relief is not permanent—Déderlein"* 
emphasized that epilepsy is never cured by 
pregnancy, although Muskens* described 
a patient subject to fits from the time of 
puberty in whom they ceased entirely after 
her last labour. 

Numerous cases are on record in which 
convulsions first occur during pregnancy, 
and these are referred to as cases of “* preg- 
nancy epilepsy.’’ Echeverria,'* Gowers,*° 
Bachmann,’ and Struthers*’ all described 
cases of this type; sometimes the fits con- 
tinue permanently after delivery, as in a 
case mentioned by Browne,** where the 
residual convulsions were usually of the 
menstrual type, and sometimes they recur 
only during subsequent pregnancies. Ner- 
linger'* however denied that fits can begin 
during pregnancy, pointing out that there 
would not be an equal incidence in the 
sexes if pregnancy were an actual cause of 
the disease. 

A relation between the incidence of fits 
and the sex of the child has often been 
suggested. Thus Pachelt,?? Muskens* and 
de la Motte” all described patients who had 
repeated pregnancies during which epilep- 
tic fits occurred when the foetus was a 
male, but were absent when it was a 
female. 

Labour itself may coincide with the onset 


541 
of epileptic convulsions, which may con- 
tinue thereafter with a varying frequency 
for many years. Turner’ described 5 cases 
of this type and mentioned 17 in which 
delivery caused a relapse in apparently 
cured cases after a normal pregnancy. 
Hayden” recorded a multiparous epileptic 
who always had her most severe convul- 
sions during the birth of each child. 

The puerperal and lactational periods 
are also sometimes responsible for the onset 
of fits and for the relapse of an apparently 
cured case. Gowers*”® and Struthers*' 
reported cases of puerperal epilepsy, and 
Turner' mentioned one in which fits began 
during lactation, ceased on weaning and 
only recurred during 3 successive lacta- 
tional periods. Stander'’ considers that 
lactation may increase the frequency of 
attacks, whilst Greenhill’* doubts if this is 
so and is of the opinion that the aggrava- 
tion of epilepsy by suckling is merely a 
medical myth. 


CASE REPORTS. 


At the West Middlesex Hospital during 
the 7 years 1939-45 inclusive, there have 
occurred 21 deliveries in 18 epileptic 
mothers. Records of 19 of these preg- 
nancies in 16 patients have been avail- 
able for analysis and are presented in 
Table I], from which the following con- 
clusions can be drawn. 

Family history. It is remarkable that in 
only 1 case (Case 10) was there a family 
history of epilepsy. Apart from actual 
convulsions evidence of mental instability _ 
or defect could not be obtained in the 
patients’ parents or siblings. None of the 
babies showed any evidence of inheriting 
the taint. The significance of these find- 
ings will be discussed later, when the 
problem of heredity is reviewed. 

Age of onset of fits. It will be seen that 
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TABLE II. 
An analysis of 19 Pregnancies and Do} 
in 16 epileptics. 


Family Age of Total Intensigidence | 
Case Dateof historyof Ageat onset Nature numberof fits 
No. Age delivery epilepsy Menarche of fits of fits pregnancies —Pregnagxaemia 
I 42 Jan. 1939 _ 14 14 Improved 4 Unaffegeralize 
after ema 
marriage .170/ 
2 30 July 1939 16 26 I Unafieg None 
3 32 July 1939 — 15 Not Menstrual 4 Unaffeg None 
known 
4 38 Oct. 1939 = 12 Not Nocturnal 5 Worse | None 
known 
5 28 Apr. 1940 — 14 24 Nocturnal 2 Worse | None 
6 37 Oct. 1941 14 I Improvg None 
( 24 June 1942 O 
pminur 
140 
Feb. 1944 II 20 3 Unaff 
| 145 
Nov. None 
8 22 Oct. 1942 = 13 2 Petit mal I Unafled None 
9 28 Dec. 1942 — 14 14 Menstrual 2 Worse | None 
ralize 
TO 32 Aug. 1943 Mother 13 13 Menstrual 5 Worse ima 
has fits 
II 24 Sept. 1943 _ II 24 Gestational 3 Worse beralize 
ema 
( 38 Mar. 1944 — 17 37 Began in II ( Wore None 
previous 
=. pregnancy 
| 4o Aug. 1945 | Unafted None 
3). 41 Aug. 1944 — 17 15 Menstrual 2 Worse | None 
14. 39 Sept. 1944 Not Not 32 — 6 Unafle None 
known known 
.170/ 
15. 40 Aug. 1945 oo 14 26 — 4 Worse 100 / 
vralize 
ema 
16. 29 Nov. 1945 — 12 19 Nocturnal I Unaffeq None 


in only 4 of the 16 cases did the fits com- 
mence during the ‘‘ dangerous epoch ”’ 
between 11 and 15 years of age, although 
in 3 cases they began in the same year as 
menstruation, 2 of these being menstrual 
in type. 

Menstrual epilepsy. Four cases of men; 
strual epilepsy were encountered, of which 
3 became worse during pregnancy and 1 
remained unaffected, thus differing 
markedly from Baptisti’s 7 quoted cases. 


Gestational epilepsy. The table con- 


tains 2 cases of gestational epilepsy, 1 which 
began in the pregnancy under review 
(Case 11), and 1 which began in a previous 
pregnancy (Case 12). In both cases the 
fits have so far continued since delivery 
and are not associated with menstruation. 

Behaviour of fils during pregnancy. If 
the cases of gestational epilepsy be in- 
cluded, it will be seen that 8 cases became 
worse during pregnancy, I was improved 
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No. of fits 
during Labour 
period of and Sex of Born alive 
toxaemia puerperium child — or dead 
I Normal Male Alive 
170/100 
None Normal Male Alive 
1afie None Normal Female Alive 
orse None Male Alive 
orse None Normal Female Alive 
provg None Normal Female Alive 
ema of legs Female Dead 
wminuria 2 
146/90 
oedema} Normal Male Alive 
145/90 
None — | Normal Male Alive 
None — Normal Female Alive 
orse None Normal Female Alive 
eralized Many Normal Male Alive 
Orse Ima 
140/90 
Beralized Many Normal Male Alive 
ma 
orse None Normal Female Alive 
Normal Male Alive 
orse } None — Normal Female Alive 
raffled None Normal Female Alive 
170/200 Many Normal Male Alive 
orse 100/120 
hralized 
ema 
raffled None — Normal Male Alive 
and ro were unaffected. Reference to 
Table I will reveal that these figures do not 
agree even approximately with those of any 
: previous observer. In the adversely 
affected cases, no association with quicken- 
ing was noted. 

There are 2 cases of repeated pregnan- 
cies. Incase 7 (3 pregnancies) the fits were 
unaffected at any time by the gestation; in 
case 12 (2 reported pregnancies) the fits had 
begun in the gth pregnancy, were intensi- 


Method 
Birth weight of feeding 


7 lb. 8 oz. Breast—4-hourly 
6 Ib. 7 02: Breast—3-hourly 
5 lb. 13 Breast—3-hourly 
complemented 
8 Ib. 11 oz. Breast—4-hourly 
7 ID. 02: Breast—4-hourly 
Ib. o2. Artificial 
IDs: 02; —— 
7 14 02 Breast—4-hourly 
6 Ib. 11 072. Breast—4-hourly 
6 Ib. 8 oz. Artificial 
5 Ib. 10 oz. Breast—3-hourly 
complemented 
8 Ib. 2 oz. Breast—4-hourly 
7 Breast—4-hourly 
7 \b. 14 072. Breast—4-hourly 
7 |b. oz. Breast— 4-hourly 
8 Ib. oz. Breast—4-hourly 
6 lb. 4 oz. Artificial 
6 lb. 3 02. Breast—4-hourly 
Artificial 


7 Vb. 


fied in the roth, and unaffected in the r1th. 


Seasonal influence. The time of the 
year of the pregnancy and labour bears no 
relation to the behaviour of the fits. 


Influence of pre-eclamptic toxaemia. The 
presence or absence of pre-eclamptic 
toxaemia, as revealed by the existence of 
oedema, basic blood-pressure above 
130/70 mm. Hg. or albuminuria, was 
noted in each case. In 6 cases one or more 
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of these signs was present, and in 13 they 
were all absent. Of the 6 toxaemic cases the 
fits in 3 became worse during pregnancy 
and in 3 they were unaffected, although in 
these latter cases I or 2 fits occurred during 
the actual period of the toxaemia, even 
though they had been absent for months 
previously; of the 13 non-toxaemic cases 
5 became worse, I improved and 7 were 
unaffected. The significance of these 
findings will be discussed later. 

The effect of epilepsy on the pregnancy. 
Premature interruption of pregnancy did 
not occur in this series. In the first preg- 
nancy of Case 7, the patient fell during a 
fit 4 days before delivery at term, after 
which she did not feel foetal movements 
and foetal heart sounds could not be heard 
on admission to hospital. Labour ensued 
uneventfully with the foetus in the left 
occipito-anterior position, but a macerated 
stillbirth resulted. The placenta appeared 
to be normal in structure and attachment. 

Labour and puerperium. Apart from 
Case 4 in which there was a postpartum 
haemorrhage of 35 ounces, the labour and 
puerperium were normal in each case. Fits 
did not occur during labour, and none 
began during the puerperium. 

The baby. No premature baby was born 
in these cases, and all the infants were alive 
and healthy, with the one exception already 
mentioned (Case 7). Ten of the babies 
were males and g were females. Of the 
pregnancies with male foetuses, in 4 the fits 
were increased in number, and in 6 they 
were unaffected ; in association with females 
4 were worse, I was improved and 4 were 
unaffected. In the 2 cases of repeated 
pregnancies, in the first (Case 7) the foetal 
sex had no effect on the frequency of the 
fits as they were equally unaffected whether 
the foetus was male or female, and in the 
second (Case 12) the fits had begun in the 
previous pregnancy (the 9th) with male 
twins, were worse in the roth with a female 
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foetus, and unaffected in the 11th with a 
male. It is apparent that no relationship 
between the incidence of fits and the foetal 
sex can be discerned in this series of 
cases. 

Breast feeding. There is no doubt that 
epileptic fits in the mother constitute a 
contra-indication to breast-feeding for fear 
of damage to the baby. In these cases we 
have been guided by social conditions. If 


a third capable person can always be 


present at feeding times we have permitted 
the baby to be put to the breast; when this 
is impossible artificial feeding has been 
substituted. It will be seen that breast- 
feeding was allowed in 14 of the 18 cases. 
It was found however that breast-fed 
babies tended to be sleepy if the mother 


were being given a sedative mixture con- 


taining bromides. 

In none of the mothers was the epilepsy 
aggravated by lactation, thus corroborat- 
ing Greenhill’s opinion that the danger of 
lactation has been exaggerated. Epilepsy 
beginning during lactation has not been 
encountered here, although observations 
have been of necessity restricted to the 
first 2 months after delivery whilst the 
patient has still been attending the post- 
natal clinic. 


THE CAUSE OF THE CONVULSION DURING 
PREGNANCY, 


Since the mode of production of the 
idiopathic convulsion in the non-pregnant 
patient is unknown, we are obviously fore- 
doomed to failure if we attempt to portray 
its mode of production in the pregnant, 
parturient or lactating patient. Yet to 


understand this matter fully we have to 
probe it to even greater depths than this, 
for we have to describe the mechanism 
whereby in some cases the frequency of 
fits increases during pregnancy, in others 
it diminishes, whilst in others it remains 
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unaffected. Any explanation we can offer 
must thus be an extremely labile one, and 
must encompass either of two changes in 
opposite directions, or else no change at 
all. Let us examine this problem in the 
shadow of these difficulties and attempt to 
find what factors induce or relieve fits in 
a confirmed epileptic, and see if the state 
of pregnancy in any way intensifies or 
annuls these mechanisms. 

In such an attempt to correlate the state 
of being an epileptic with the state of being 
pregnant, a facile solution dependent on 
such factors as the age of the patient, the 
season of the year or the sex of the child 
will not be found. Data in Table II 
effectively dispose of a simple solution 
along these lines. The most likely clue 
here is the co-existence of pre-eclamptic 
toxaemia, which we will show later has a 
bearing on the occurrence of convulsions. 
' A step towards the solution of this prob- 
lem has been taken since a deeper insight 
’ into the mechanism of epilepsy. has been 
achieved through the medium of the 
electroencephalograph. This has shown 
that epileptic subjects have a distinctive 
pattern of cerebral waves called by Lennox, 
to whom we are most indebted for this 
knowledge, ‘‘ cerebral dysrhythmia.’’ He 
and his colleagues have shown’ that 
cerebral dysrhythmia is present in all 
patients during the time of the epileptic 
seizure, and is also present in go per cent 
of epileptics between the seizures; they 
found it to be present in approximately 10 
per cent of normal persons. Dysrhythmia 
is not peculiar to epilepsy but is present 
also in an undue proportion of individuals 
whose psychical processes are abnormal. 
Its presence is a familial trait, for if the 
relatives of an epileptic are subjected to 
electroencephalography it is found that 
about 60 per cent of them will show dys- 
thythmia. Lennox e¢ al. investigated the 
parents of 88 epileptic families and found 
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gi per cent of them to be affected. It is 
evident then that individuals who have this 
dysrhythmia are potential epileptics, and 
that the presence of some exciting factor is 
required to give rise to an actual convul- 
sion. Menstruation and pregnancy might 
well be such a factor. Gestational epilepsy 
would then be regarded as the culminating 
event when the strain of pregnancy is 
imposed on a susceptible, dysrhythmic 
individual. 

Bachmann’ in discussing this point states 
rather aptly that pregnancy is not in itself 
a cause but acts rather as a catalyst in pro- 
ducing fits in a susceptible person. This 
conception is illustrated by a case of 
symptomatic epilepsy described by West- 
phal,*’ in which the patient was known to 
have a cortical cyst; when she became 
pregnant the fits increased in intensity and 
frequency, through the catalytic action of 
the pregnancy. When the cyst was removed 
the fits ceased and the pregnancy con- 
tinued uninterruptedly. In a_ similar 
manner the action of convulsant drugs” 
such as camphor compounds and creatin 
when applied to the cortex is well known. 
Under the catalysing influence of preg- 
nancy the experimental animal becomes 
increasingly susceptible to the irritant effect 
of these drugs, and the fits are more readily 
induced by smaller dosages. 

Bearing these facts in mind, let us con- 
sider in what manner the physiological 
changes accompanying pregnancy can 
intensify the process of epileptogenesis and 
cause an increase in the number of fits. 
With the exception of cases of gestational 
epilepsy, the patient will probably know of 
her affliction, and will be receiving treat- 
ment prior to pregnancy. The dose of her 
depressant will have been adjusted to 
reduce and keep the fits to a minimum. 
When she becomes pregnant she may suffer 
from vomiting or altered gastric acidity, in 
which case the dose of sedative taken and 
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absorbed may be reduced. Moreover her 
weight will increase, partly due to the pro- 
ducts of conception and partly due to water 
retention; the effective dose of her sedative 
will now not exert the same controlling 
influence and her epilepsy will become 
worsened—apparently by the pregnancy. 
If bromides are being used as a depressant 
their efficacy will be impaired by the preg- 
nancy, for as there is a retention of Cl 
ions in the tissues at this time,*® the Br 
ions will be displaced, and their sedative 
action will be rendered less effective. These 
circumstances, however, can only play a 
minor role, for in such cases increased 
dosages would restore the patient to her 
level of normality, whereas in actual fact, 
it is usually found that she becomes worse 
in spite of an increased dosage of drugs. 

Apart altogether from the question of 
drugs, water retention itself may have a 
further important influence, for it is well 
known to be conducive to fits, presum- 
ably through the medium of cerebral 
oedema. Thus the performance of en- 
cephalography in confirmed epileptics’ has 
shown abnormal meningeal spaces over the 
frontal and parietal areas of the brain with 
dilated ventricles—a picture in brief of 
chronic waterlogging. Experimentally, 
Rowntree”’ produced fits by injecting large 
quantities of water into dogs. It is equally 
conceivable that the water retention of 
pregnancy might serve to increase the fits 
in a susceptible individual. The water- 
pitressin test performed in non-pregnant 
epileptic subjects, as described by many 
workers, is not without interest here. 
Blyth” gave his patients water to drink 
over a period of 48 hours until their body 
weight was increased by 2 per cent. They 
were then given 300 c.cm. of water and 
2 c.cm. pitressin every 2 hours for 10 doses, 
and 45 fits were thereby induced in 49 sus- 
pect epileptics, of whom 39 (86.6 per cent) 
were verified later. Garland e¢ al.** using a 


similar technique increased the body weight 
by 3.5 per cent and then found that injec- 
tions of pitressin produced fits in 17 of 44 
epileptics (39 per cent), in 12 of 32 doubt- 
ful cases (38 per cent), and in none of 20 
controls. It is tempting to conclude that 
the state of pregnancy parallels this test, 
for although there is no proved increased 
secretion of pitressin at this time, the water 
retention causes an increase in body weight 
of over 3.5 per cent, so that the epilepto- 
genetic mechanism may become operative. 
It is interesting to note that on averaging 
the results of many performances of this 
test, fits were induced in about one third 
of the total number of epileptics investi- 
gated—approximately the same proportion 
of epileptics that become worse during 
pregnancy. Possibly menstrual epilepsy 
can also be correlated with the water 
retention that is known to occur before and 
during the time of the menstrual period. ° 

It has been shown that brain activity is 
dependent on the CO, tension in the 
blood.** Thus if dysrhythmia is produced 
in electroencephalographic tracings by 
anoxaemia, the addition of CO, will imme- 
diately restore the rhythm to normal. 
Moreover, deprivation of CO, will induce 
fits in epileptics; thus Janz** was able to 
produce fits in ro per cent of epileptics by 
hyperventilation with subsequent lowering 
of the CO, tension in the alveolar air and 
blood. Venepuncture of the internal 
jugular has shown that the cerebral 
blood in patients subject to petit mal 
contains less CO, than in normal subjects. 
Now in pregnancy Porges and Novak” 
have shown that the CO, tension is reduced 
in the alveolar air, whilst the alkali reserve 
of the blood is reduced from 65 vol. per 
cent to 45 vol. per cent at term. This re- 
duction in CO, may well be an exciting 
factor in causing an increase in the 
number of fits during pregnancy. A true 
alkalosis is known to be another aggravat- 
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ing factor in epilepsy, but this cannot play 
a part during pregnancy as the fH of the 
blood remains remarkably constant at 7.40. 

Tauberhaus and Engle** have demon- 
strated that idiopathic epilepsy is some- 
times associated with hypocalcaemia. 
Although the blood and cerebro-spinal 
calcium of epileptics are within normal 
range, a slight diminution may act as a 
trigger which fires off a convulsion. Now 
in pregnancy there tends to be a slight 
lowering of the level of calcium in the blood 
to an average of 9.5 mg. per 100 c.cm. at 
‘ term.*’ This again may well be a worsen- 
ing factor when pregnancy occurs in an 
epileptic subject. 

Lastly, we must mention hormonal 
causes. Little can be said about them at 
present because the influence of the sex 
hormones on fits has not been adequately 
investigated, but the possible effect of 
their increased concentrations before men- 
struation and during pregnancy, as well as 
the reputed link between fits and the foetal 
sex, must be borne in mind. 

Thus there are many channels through 
which the adverse strain of pregnancy may 
affect the susceptible individual—through 
water retention, CO. deficiency, hypocal- 
caemia and possibly altered hormonal 
relationships. 

Let us now consider the opposite picture 
and see if there are any happenings in 
pregnancy which would tend to mitigate 
the severity of the convulsions. Bachmann’ 
suggests that improvement may occur in 
pregnant women who were previously 
subject to menstrual epilepsy because the 
causal factors are no longer present when 
amenorrhoea of pregnancy exists. How- 
ever he gives no explanation of the 
mechanism whereby this improvement is 
effected. A decreased number of fits is 
known to result in confirmed epileptics 
from the development of acidosis.* Thus 
fasting and a ketogenic diet both reduce 
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the number of fits in epileptics, and have 
indeed been employed as_ therapeutic 
measures. It is possible therefore that 
excessive vomiting occurring in pregnancy 
may induce a state of ketosis which exerts 
a beneficial effect on the disease. It might 
be argued that as the ketosis is only of 
short duration it cannot lessen the fits 
throughout the whole course of pregnancy ; 
this however is not necessarily so, for it is 
known that in epileptics any event which 
reduces the fits may have a prolonged 
beneficial effect. Thus scarlet fever, 
measles and varicella have all caused a 
cessation of fits long after the period of 
infection is over, whilst Gowers*’ reported 
a case of typhoid fever occurring in an 
epileptic boy after which fits remained 
absent for 20 years. Garrod” described an 
epileptic patient in whom the fits were 
permanently cured by an attack of gout. 
In a similar manner it is reasonable to con- 
clude that ketosis occurring in early preg- 
nancy may reduce the number of fits 
throughout its whole duration. 

One other observation deserves mention. 
Altenburger and Stern’’ found that there 
is an underfunctioning of the posterior 
lobe of the pituitary gland in epileptics 
which may play a part in causing fits; the 
guinea-pig uterus suspended in epileptic 
serum does not undergo rhythmic contrac- 
tions as it does in the serum of healthy 
controls. Possible alterations in the 
posterior pituitary during pregnancy might 
eliminate this causal process so that the 
patient shows some improvement. 

Study of the pregnant epileptic patient 
would be incomplete without consideration 
of electroencephalographic tracings taken 
during pregnancy. These do not appear as 
yet to have been investigated in the epileptic 
subject, but Gibbs and Reid*® have: taken 
tracings during normal pregnancy. They 
found that only 60 per cent of 20 pregnant 
women had a normal rhythm, compared 
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with 85 per cent of 100 normal -non-preg- 
nant controls. These figures are too small 
to base conclusions on, but they do suggest 
that pregnancy itself has not a beneficial 
effect on cortical activity, and that it would 
therefore tend to encourage rather than 
inhibit the occurrence of fits. 

Summing this matter up, what are we 
to make of it? Probably all the factors 
mentioned play a role at some time in the 
genesis of fits; according to the different 
clinical course of each pregnancy, so will 
the water retention, the CO, deficiency, the 
hypocalcaemia or the ketosis play a domi- 
nant part, and so accordingly will the fits 
become worse, better, or remain unaltered. 
The alternating behaviour of the same 
patient in successive pregnancies will be 
explained by the different clinical picture 
which characterises each pregnancy, and 
which may, by coincidence, correspond 
with a particular sex of the foetus. When 
an epileptic becomes pregnant, therefore, 
the course of her epilepsy will be dependent 
upon the course of her pregnancy, and the 
number of fits will result from the summa- 
tion of related and antagonistic factors 
exercised on the nervous system of a sus- 
ceptible and dysrhythmic individual. 


THE RELATION OF EPILEPSY TO ECLAMPSIA. 


In view of the identical nature of the con- 
vulsion in epilepsy and eclampsia, it is not 
surprising that a relationship between the 
two diseases should have been postulated ; 
if the convulsion is the same, may not the 
cause be so? At the close of the last cen- 
tury, Féré*' suggested that eclampsia was 
an acute form of epilepsy, whilst Poten*? 
considered them to be identical diseases. 
Zangemeister™* partially inclined towards 
this view, stating that 2 per cent of eclamp- 
tics were left with residual epilepsy, and 
Féré agreed that epilepsy might be inaugu- 
rated by an attack of eclampsia. Cases have 


been reported which lend support to this. 


hypothesis; thus Whapham and Hogg" 
described a patient who was delivered 
following a medical induction for severe 
pre-eclampsia, and who was discharged 
home on her 14th day, free from all signs of 
the disease. On the 17th day postpartum 
she had a typical convulsion. Rosenbaum 
and Maltby“ recorded a case of persistent 
petit mal following eclampsia, and others 
have been quoted by Dexter and Weiss" 
and DeLee.“ 

A further connection between the two 


diseases is evident from the fact that a large © 


proportion of the relatives of eclamptics 
are subject to convulsions, thus showing a 
constitutional predisposition to fits in these 
cases. Rosenbaum and Maltby” studied a 
series of 20 eclamptics and found that 12 
jgave a family history of convulsions—8 
had relatives who were subject to epilepsy 
and 4 who had had eclampsia. A control 
series of 20 non-convulsive pre-eclamptics 
yielded only 2 cases with similar family 
histories. Though these cases are few in 
number, there is at least the likelihood that 
eclampsia occurs more readily in patients 
with a constitutional predisposition to con- 
vulsions, 

One further point of interest is that 
eclampsia is known to occur more readily 
in some patients than in others. In 1893 
Diihrssen** stated that eclampsia occurred 
in two forms, eclampsia reflectoria charac- 
terized by cerebral instability and little 
evidence of liver or kidney disease, and 
eclampsia toxica distinguished by marked 
toxaemic changes in these organs. More 
recently Browne* has pointed out that 
with identical degrees of albuminuria, 
elevation of blood-pressure and other signs 
of toxaemia, one patient will go into 
eclamptic convulsions whilst another will 
not. It seems, therefore, that a varying 
degree of nervous instability exists which 
plays a part in causing the eclamptic fit. 
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Thus we are presented with 3 phenomena 
which call for correlation: 


1. The occasional inauguration of epil- 
epsy by an attack of eclampsia. 


2. A predisposition to fits in the relatives 
of eclamptics. 


3. The unequal tendency to fits in pre- 
eclamptics of equal severity. 

The correlating factor in question 
appears to be the existence, in varying 
degrees in different patients, of the basic 
nervous instability which is revealed in 
clectroencephalographic tracings as cere- 
bral dysrhythmia. Epileptics and _ their 
relatives are not alone in being subject to 
this abnormality, for eclamptic patients 
are similarly afflicted, although not to 
the same extent. Thus Rosenbaum and 
Maltby*” demonstrated the presence of 
dysrhythmia in 13 out of the 20 eclamptics 
(65 per cent) already quoted, as against 
only 2 of the 20 (10 per cent) non-convul- 
sive pre-eclamptic controls. It is thus 
probable that when pre-eclamptic toxaemia 
supervenes in a patient with dysrhythmia 
it gives rise to eclampsia reflectoria, and 
in a patient free from this abnormality to 
eclampsia toxica. Similarly, when a patient 
has a certain degree of toxaemia, fits will 
supervene sooner if she has dysrhythmia 
than if she possesses a normal cerebral 
pattern. Again, as dysrhythmia is a fami- 
lial trait, the incidence of fits—either 
epileptic or eclamptic—will be greater in 
the relatives of eclamptics than in normal 
subjects. ‘ 

It is thus evident that the dysrhythmia 
is the connecting link between the two 
diseases, which is activated in each malady 
by an appropriate trigger mechanism to 
produce the convulsion. In eclampsia the 
cerebral vaso-constriction with or without 
oedema, culminating in cerebral anaemia, 
serves to fire off a convulsion, whilst in 
epilepsy the exciting mechanism is associa- 
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ted with cerebral oedema, hypocalcaemia, 
CO, deficiency or alkalosis. 

Rosenbaum and Maltby conclude from 
their studies that the cerebral dysrhythmia 
is identical in these two conditions and that 
any person predisposed to fits (as revealed 
by dysrhythmia or by a family or personal 
history of convulsive disorders) is likely to 
exhibit them in the présence of pre- 
eclamptic toxaemia. Such cases they con- 
sider would not be true eclampsia, but 
rather ‘‘ epileptic convulsions associated 
with toxaemia.’’ This conclusion is borne 
out by the present study, provided the 
toxaemic cases develop some degree of 
cerebral oedema, for it is when generalized 
oedema occurs that the fits are produced. 
Thus of the 6 toxaemic cases portrayed, 3 
had an increased number of epileptic fits 
during pregnancy, and although the 
remaining 3 were unaffected throughout 
pregnancy as a whole, they each had fits 
during the period of the toxaemia. The 
occurrence of these fits was found clinically 
to be associated with the onset of 
generalized oedema and was unrelated to 
the development of hypertension. 

It is true that 5 of the 13 non-toxaemic 
cases became worse in the absence of 
generalized oedema; presumably one of 
the other suggested trigger mechanisms 
was the responsible factor in these cases. 

In each disease then, there exists a 
common basic instability which is reacted 
upon by an exciting factor to produce a fit. 
The problem of the actual cause of the fit 
may not be resolved by such a simple 
equation as ‘‘basic instability plus exciting 
factor produces a convulsion ’’ as Rosen- 
baum and Maltby suggest. It is true so 
long as oedema is the exciting factor, but 
otherwise the basic instability of each 
disease requires its own special trigger 
mechanisms to produce fits. Thus the 
epileptic instability is not influenced by 
physical stimulation or by high blood- 
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pressure, which are the eclamptic trigger 
mechanisms, to give rise to fits; similarly 
eclamptic instability is not influenced 
by the epileptic excitants to produce true 
eclampsia, for this did not supervene in 
any of the 6 toxaemic cases, which all 
tended on the contrary to run a mild 
course. The one factor which can play the 
dual rdle of exXcitant in both diseases is a 
generalized oedema particularly affecting 
the central nervous system; apart from 
this, the exciting factors are not inter- 
changeable. 

If fits were to supervenc in the presence 
of severe pre-eclampsia it would be diffi- 
cult to decide whether they were epileptic 
fits in a pre-eclamptic or eclamptic fits in 
an epileptic; in such a borderline case there 
would be real confusion, and _ status 
epilepticus in a toxaemic patient would 
closely simulate true eclampsia in an 
epileptic. We can draw the practical con- 
clusion from these facts that toxaemia 
occurring in an epileptic subject calls for 
strict and early treatment, and measures 
'must be directed particularly towards 
preventing the onset, or reducing the 
extent, of a generalized oedema. 


STATUS EPILEPTICUS. 


The occurrence of status epilepticus is a 
complication always to be most dreaded. 
It may supervene during pregnancy, 
labour (Turner'), or the puerperium 
(Struthers*'); it may be preceded by 
worsening of the fits, or it may be the start 
of the whole epileptic process (Turner’). 
Sachs’ reported 2 cases occurring in sisters, 
in both of whom it proved fatal. This result 
is the usual one met with when status 
epilepticus supervenes during pregnancy or 
labour; this fact has been emphasized by 
DeLee,*’ and Greenhill,” and Sachs went 
so far as to state that a fatal termination 
was inevitable. The only hope of saving the 
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patient lies in terminating the pregnancy, 
and yet when this was done by manual 
dilatation of the os (Jardine*’), or by 
manual dilatation and packing the uterus 
(Sachs’), the result was still a fatality. 
Nerlinger,’’ Neu’’ and Zweifel”’ all agreed 
that death nearly always occurred in spite 
of termination of the pregnancy.  Ter- 
mination was, however, recommended by 
Bachmann,’ who stated that an immediate 
improvement sets in following the opera- 
tion. It would appear on a@ priori reasoning 
that since the pregnancy itself, or one of its 
associated factors, is responsible for the 
development of the status, termination is 
logically indicated, provided this can be 
done in a manner calculated not to cause 
trauma or shock in a patient already 
seriously ill and in coma. As early obser- 
vers found to their cost, accouchement 
forcé plays no more part in the treatment 
of pregnancy and the status epilepticus 
than it does in the treatment of the status 
eclampticus. With these considerations in 
mind, termination was carried out in a case 
of status epilepticus at the West Middlesex 
County Hospital, as will now be described. 


CASE REPORT. 


Mrs. V. I., a primigravida, aged 34, attended 
the antenatal clinic on October 5th, 1945, when 
she was 3 months pregnant. 

Personal history. She had scarlet fever at the 
age of 10 years without residual nephritis. The 
menarche also occurred at 10, cycle 7/21, regular 
and painless. At 16 years of age fits in the form 
of grand mal had begun. There was no family 
history of epilepsy. The fits were induced by 
menstruation, over-eating, constipation, excite- 
ment and depression. Their frequency was kept 
in check by luminal, but even large doses did not 
inhibit those occurring during menstruation. She 
was married when aged 24 years, and the fits 
then became worse; they occurred 4 times per 
week, were induced by sexual intercourse and were 
relatively unaffected by drugs. 

History of pregnancy After 10 years of married 
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life, during which contraceptives were used, she 
became pregnant, and expected to be delivered 
on April 8th, 1946. During pregnancy the fits 
became worse in spite of increased dosages of drugs, 
sometimes occurring every night. When first 
seen at the antenatal clinic she was found to be 
14 weeks pregnant, she had had no vomiting, but 
occasional headaches. All systems were normal 
on examination, and the Wassermann reaction 
was negative. Her blood-pressure was 120/74 
mm. Hg. and her urine was normal. 

Apart from the fits the pregnancy progressed 
normally until the 28th week, when on December 
25th, 1945, she bled vaginally for 1 hour. She 
reported this at her next visit to the clinic on 
January ist, 1946, and was admitted forthwith. 
She had slight oedema of the ankles at this time, 
but this rapidly cleared with rest in bed, and her 
blood-pressure never exceeded 128/84 mm. Hg. 
She did not have fits during January, and further 
bleeding did not occur; blood group A; Hb. 76 
per cent; and on inspection the cervix appeared 
healthy. She was kept on luminal gr. i nocte. 

On February 4th, when 33 weeks pregnant, she 
became restless in her sleep and potassium bromide 
gr. 20 was given thrice daily in addition to the 
luminal. Slight oedema was now noticed in her 
ankles and hands; blood-pressure 110/70; urine 
normal. 

On February 5th 2 major epileptic fits occurred. 
Blood-pressure 115/80. The luminal was increased 
to gr. 144 t.d.s. and epanutin gr. 14; t.d.s. was 
also given. 

At 1.10 a.m. on February 6th she lapsed into 
status epilepticus and had 12 fits before 4.15 a.m., 
being unconscious and incontinent between them. 
She was given soluble luminal gr. 3 intravenously, 
and 16 c.cm. of paraldehyde intramuscularly, 
which produced a temporary cessation of the con- 
vulsions. She was then unconscious, with a pulse- 
rate of 140, a respiratory rate of 40, and a blood- 
pressure of 105/60. During the afternoon 8 further 
fits occurred, but ceased following pentothal 0.5 g. 
given intravenously, and the withdrawal of 30 
c.cm. of cerebro-spinal fluid by lumbar puncture. 
This fluid was under the pressure of 10 to 11 cm. 
of water and was clear, containing 2 lymphocytes 
per c.mm., glucose 100 mg., chlorides 760 mg., 
total proteins 40 mg., without increase in globulins, 
per 100 c.cm. Her condition was then slightly 


improved, temperature 100°F., pulse 130, res- 
pirations 30. The condition of the foetus appeared 
satisfactory, the heart rate was constant at 150, 
and it presented by the vertex in the right occipito- 
lateral position. 

The fits were now kept under control by pento- 
thal 0.5 g. 12-hourly, supplemented with potassium 
bromide gr. 20 and luminal gr. 14, 4-hourly, and 
epanutin gr. 114 6-hourly. She remained uncon- 
scious and incontinent, but was able to swallow 


glucose drinks. 


At 2 p.m. on February 7th it was decided to 
terminate the pregnancy by low rupture of the 
membranes. Accordingly, under pentothal 0.45 g. 
the membranes were stripped from the lower 
uterine segment and then ruptured. 

History of labour. On February 8th the patient 
appeared improved, regaining consciousness but 
speaking with difficulty. Temperature 100.2°F., 
pulse-rate 104, respirations 28, and blood-pressure 
120/70. Urine contained sugar and a trace of 
acetone. The slight oedema still persisted. 
Uterine contractions were present and labour was 
judged to have begun, but she did not complain 
of pains. 

She remained in this condition throughout 
February oth, during which day she had 7 fits, 
On February toth she relapsed into unconscious- 
ness and had her worst day—11g fits occurred in 
all, 67 of them being severe convulsions. By the 
evening her temperature, pulse-rate and respira- 
tions had risen to 103.8°l'., 120, and 38 respec- 
tively; blood-pressure was 120/70 and she had 
developed oedema of the lungs. She was given a 
total of 1.75 g. pentothal and gr. 14 nembutal 
intravenously during the day, in addition to the 
potassium bromide, chloral, luminal and epanutin. 

On February 11th the fits continued, and uterine 
contractions were felt to be stronger. Vaginal 
examination at 10 a.m. revealed the os to be fully 


‘dilated, with the vertex presenting. A forceps 


extraction was peiformed under pentothal 0.45 g. 
at 10.30 a.m., and a living male child, weighing 
3 pounds 14 ounces, was extracted following 
episiotomy. The placenta, which appeared quite 
normal, followed 10 minutes later with the loss 
of 7 ounces of blood. 

History of puerperium. Throughout the day 
of delivery she remained very ill, and had 6 more 
fits. On the following day she had 3 fits, but these 
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were the last, making a total number of convul- 
sions of 163. Thereafter she improved slowly but 
steadily. She regained consciousness on this day, 
but was drowsy and talked slowly until february 
18th. Her sedatives were discontinued except for 
luminal gr. i., t.d.s. The oedema was noticeably 
less on February 14th, and was completely gone 
by February 18th. 

She had, however, 
undergo. For the first few days after delivery she 
had marked pulmonary oedema, temperature 
104°F., pulse-rate 120, respirations 40. This was 
considered to be due to bronchopneumonia, 
although physical signs of consolidation were not 
detected in the lungs. Her condition rapidly im- 
proved with sulphathiazole 24 g. and 600,000 units 
of penicillin given over 5 days. 

Obstetrically the puerperium was normal until on 
February 27th she developed a Bact. coli urinary 
infection. A course of sulphathiazole was recom- 
menced on March ist, when she showed a marked 
sulphonamide-sensitivity reaction, her tempera- 
ture rising to 105°F., and her skin developing a 
generalized maculo-popular rash. ‘These quickly 
subsided when the sulphathiazole was stopped. 

The baby. The baby was asphyxiated at birth, 
but responded to treatment. It lived only for 
o's hours, and during this time it had twitches 
and convulsions. At post-mortem examination a 
tear at the anterior end of the straight sinus was 
found with cxtensive haemorrhage between the 
hemispheres above the corpus callosum, on the 
tentorium, beneath the cerebellum and in the 
foramen magnum, 

Post-natal examinations. Prior to discharge on 
March 18th, the patient was quite free from fits and 
was taking luminal gr. i, b.d. Blood-pressure 
128/72, urine normal, there was no oedema, and 
her breasts and genitalia had involuted well. 

When seen 1 month later she was still in good 
health and had not had further fits; 2 months after- 
wards the fits were recurring with their normal 
pre-gestational frequency. 


some further trials to 


DISCUSSION. 


There are many features of interest in 
this case. From the age of 16 the patient 
had epilepsy of the menstrual type, the 
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onset of which had post-dated the menarche 
by 6 years. Following marriage it had 
worsened, and this tendency had been 
aggravated by the pregnancy. During her 
month’s rest in Hospital—necessitated 
by ante-partum haemorrhage for which a 
cause could not be determined—the fits 
ceased, and yet following the appearance of 
oedema in the hands and feet (unaccom- 
panied by other evidence of pre-eclamptic 
toxaemia) the fits recurred and _ status 
epilepticus supervened quite rapidly. 

There is no doubt that the termination of 
the pregnancy was responsible for saving 
the life of this patient. As the status fol- 
lowed upon the appearance of the oedema, 
it is probable that the diminution of 
oedema after delivery was the mechan- 
ism whereby the improvement was effected ; 
it is true that oedema persisted for some 
days after the fits had ceased, but during 
this time it was steadily decreasing. After 
the inception of the status the patient was 
never at any time fit for Caesarean section 
or any major operative procedure; separa- 
tion and low rupture of the membranes 
were judged to be the correct treatment in 
her case. It was unfortunate that 4 days 
elapsed before true labour pains started; 
during this time she must have prejudiced 
her chances of recovery by having 131 
convulsions, which reduced her condition 
to the grave and almost moribund state 
which it reached just before delivery. Of all 
the sedatives employed, intravenous pen- 
tothal was the most efficacious. The treat- 
ment to be recommended for status epilep- 
ticus during pregnancy would therefore 
appear to be: 

I. Surgical induction of labour by a 
non-shocking technique, such as separa- 
tion and low rupture of the membranes. 

2. Control of fits by pentothal and other 
sedatives, combined with judicious use of 
lumbar puncture, until delivery is accom- 
plished and the fits have lessened or ceased. 
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3. Maintenance of cardiac strength by 
glucose fluids, oxygen, cardiac stimulants 
and skilled nursing. 

4. Ready recourse to sulphonamides and 
penicillin to eliminate septic processes, such 
as bronchopneumonia, which are very 
liable to follow a period of coma and 
multiple fits. 

With the recent popularisation of curare, 
the question of its use in the treatment of 
status epilepticus becomes of great interest. 
Theoretically through its mode of action by 
inhibiting the effect of acetylcholine on the 
myoneural junction it would seem to be the 
drug most likely to bring the convulsions 
under control. Bennett** described the use 
of curare in one case of status epilepticus 
(not associated with pregnancy) in which 
the seizures had been uncontrolled by 
sedatives and ether anaesthesia for 10 days; 
with continuous intravenous curare the 
patient was completely relaxed and free of 
seizures. Unfortunately death occurred 
from heart failure. It is possible that 
curare may be destined for a prominent 
role in the future treatment of status 
epilepticus, and its use should certainly be 
contemplated if the fits cannot be brought 
under control by other means. 


STERILIZATION. 


Bachmann* considered that any preg- 
nant patient who developed status epilep- 
ticus and recovered should subsequently be 
sterilized. He offered no evidence in sup- 
port of this contention, and in view of the 
rarity of recovery it is not surprising that 
records of subsequent pregnancies after 
status epilepticus cannot be discovered. 
We do know that what happens during one 
pregnancy in an epileptic is no guide to 
what will happen in a subsequent preg- 
nancy. However, the risk of a second visit- 
ation of the status is one which no patient 
should be allowed to run, and in these 


553 


cases sterilization is certainly justified. In 
the case described this operation has been 
done. 

Bachmann. also advocated sterilization 
on eugenic grounds in other types of cases, 
for example, in all serious cases of epilepsy, 
cases of psychological disturbance and 
cases of cerebral degeneration. Greenhill’* 
recommended sterilization in any epileptic 
patient whose condition was aggravated by 
pregnancy. Williams” advised it if the 
mentality progressively deteriorated with 
each succeeding pregnancy. Here these 
observers are on much less secure ground, 
and postulate controversial matter which 
does not concern us primarily as obstet- 
riclans. Even a severe case of epilepsy 
may undergo improvement during preg- 
nancy, and if aggravated during one preg- 
nancy it may be improved during the next, 
so that interference cannot be automatic- 
ally warranted. Should the fits become 
worse during pregnancy, can we terminate 
and sterilize in anticipation of status 
epilepticus, as advocated by Binswanger® 
and Nerlinger ?'* It is doubtful if even this 
is justifiable for we have seen that although 
approximately one third of all epileptics 
become worse during pregnancy, the 
grand climax of status epilepticus super- 
venes very rarely, and would not warrant 
the sacrifice of these infants. It is claimed 
by Gibbs” that the occurrence of grand mal 
seizures can be predicted by accurate inter- 
pretation of electroencephalographic tra- 
cings. If an increased incidence of fits and 
the possible supervention of status epilep- 
ticus can be foretold in this way, a definite 
indication for interference would be pres- 
ented, but patients subject to such electro- 
encephalographic control must for a while 
remain very few. For the present, there- 
fore, unless there are special indications 
advocated by the physician, sterilization 
must be restricted to those cases which 
have been rescued from status epilepticus, 
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HEREDITY. 


There remains to be said one final word 
about the infants of these epileptic mothers. 
Are they worth saving? As might be ex- 
pected this is again a controversial point. 
Echeverria®’ in 1880 published the case 
histories of 553 children of 136 epileptics, 
and showed that 35 per cent died of fits 
during childhood, 18 per cent were mentally 
defective and only Ig per cent were normal. 
Casavieilt and Bouchet** quoted 58 children 
of 14 epileptic mothers of whom 37 per cent 
“died young’’ and only 24 per cent were 
healthy. These are grave figures indeed, 
but more recent observers suggest that they 
are unnecessarily so, as they probably in- 
clude cases of congenital syphilis and other 
organic diseases. In 1916 Thom’ investi- 
gated 553 children of 138 epileptics and 
found that only to (1.8 per cent) were 
subject to fits; Pilcz’* studied 161 children 
of 144 epileptics and found only 3 (1.9 per 
cent) were affected. The concensus of 
opinion at a British Medical Association 
meeting held in Victoria in 1927 was that 
the frequency and importance of heredity 
had been exaggerated; Baptisti'' agreed 
with this, stating that transmission occurred 
less often than was commonly thought. 
Stander"’ also found a family history of the 
disease in only 6 of 37 pregnant epileptics, 
whilst Myerson*® investigated the relatives 
of 1,500 epileptics and found only 4 
families to be affected, comprising 11 indi- 
viduals in all. Russell Brain®® summarises 
the problem by estimating that the risk of 
transmitting epilepsy is 1 in 10, and that 
in a family of ro children the first is the 
one most likely to be affected. The absence 
of a family history of epilepsy in the cases 
presented from the West Middlesex County 
Hospital during the last 7 years certainly 
tends to confirm this latter view and prob- 
ably the outlook for the child can be con- 
sidered to be fairly good. 
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These opinions are supported by electro- 
encephalographic studies which have 
shown that it is not manifest epilepsy which 
is inherited, but only the predisposition 
thereto, which is revealed by the presence 
of dysrhythmia. Lennox, Gibbs and 
Gibbs,*' studying 183 relatives of 94 patients 
with epilepsy, found that 60 per cent had 
dysrhythmia, although only 2.4 per cent 
suffered from fits. They found dysrhyth- 
mia more frequently in female relatives 
and in the relatives of female patients and 
concluded that females have more predis- 
position to idiopathic epilepsy than is the 
case with males. They calculated on the 
above figures that manifest epilepsy occurs 
in every 25th dysrhythmic patient, and 
that the disease is more likely to be in- 
herited if both parents are subject to dys- 
rhythmia. Hence if an epileptic wife wishes 
to know the calibre of her future progeny, 
we can reassure her that the chance of a 
normal child is good, especially if the 
clectroencephalographic tracings of her 
husband show a normal pattern. 

Thus the statistics of recent observers 
and the results of electrical tracings com- 
bine with clinical experience to suggest that 
the inheritance of epilepsy is an infrequent 
occurrence; we can conclude accordingly 
that eugenic grounds offer no real indica- 
tion either for the termination of an estab- 
lished pregnancy or for sterilization. 


SUMMARY. 


1. The literature of epilepsy complicating 
pregnancy, labour, the puerperium and 
lactation is reviewed. 

2. Nineteen cases of epilepsy occurring 
in 16 mothers from 1939 to 1945 at the West 
Middlesex County Hospital are presented 
and discussed. 

3. Factors influencing the behaviour of 
fits during pregnancy are postulated, with 
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special reference to the relation between 
epilepsy and eclampsia. 

4. A case of status epilepticus occurring 
during pregnancy is presented, and ter- 
mination of pregnancy, which was success- 
ful in this case, is advocated as the treat- 
ment of choice. 

5. The modern outlook on sterilization 
and the transmission of epilepsy is re- 
viewed. 
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Myasthenia Gravis and Pregnancy 
(A Case Report) 


BY 
G. SHEDDEN ADAM, F.R.C.S., F.R.C.O.G. 


Professor of Obstetrics, University of Queensland. Medical 
Superintendent, Brisbane Women’s Hospital. 


IN a recent communication to this Journal, 
Wilson and Barr' drew attention to the fact 
that myasthenia gravis as a complication of 
pregnancy and the puerperium had 
received very little attention in the English 
medical literature. This fact becomes more 
significant in view of the improved 
prognosis for this disease since prostigmin 
became available in 1935. It would 
appear” * * that obstetrical opinion is slowly 
but definitely changing in regard to the 
management of these cases, and further 
evidence of the essential ‘‘ normality ’’ of 
pregnancy and labour in the prostigmin- 
controlled patient may therefore be timely. 
Whilst it is agreed’ that therapeutic 
abortion no longer has any place in the 
control of myasthenia gravis when com- 
plicated by pregnancy, there is_ less 
uniformity on the question of whether the 
patient should be allowed to deliver herself 
by the natural channels. ‘‘Of the few 
reported cases that have been delivered 
normally,’’ wrote Wilson and Barr’ in their 
extensive review of the literature, ‘‘ the 
rapidity of labour and the absence of 
complications have been especially noted.”’ 
The case record to be submitted offers 
evidence in support of these observations. 


CASE RECORD. 


Mrs. M. B. was an intelligent country girl who 
previously had always enjoyed good health. She 


was 25 years of age and recently married, when in 
June 1944 she began to notice weakness in her 
hands and legs. She experienced difficulty in 
manipulating small objects and suffered severe and 
frequent headaches. By March 1945 she was 
largely incapacitated; in her own words, ‘‘ she felt 
useless.’’ She was no longer able to carry out the 
simplest household duties, kitchen utensils were 
dropped and she felt constantly fatigued. Difficulty 
in swallowing had reached a stage where liquids 
regurgitated through the nose and semi-solid food 
only could be taken. 

Breathing seemed to be a constant effort; the 
eyelids dropped, almost completely limiting her 
vision; she found that she could no longer smile, her 
“seemed stiff.’’ Talking became a great 
effort and her words would trail off and become 
indistinguishable. Sometimes when she tried to 
say something no sound would be produced. Her 
chin would drop on to her chest so frequently that 
she developed a troublesome ache across the back 
of her neck. Some of these symptoms could be 
temporarily relieved by rest, but the amelioration 
of symptoms seldom lasted for more than half an 
hour. There was, however, an appreciable variation 
in the severity of her condition from week to week 
and she particularly noticed an association with her 
menstrual cycle. 

There was a definite remission of symptoms 
from approximately the 8th to the 23rd day of the 
intermenstrual period, followed by a relapse usually 
commencing about a week before the onset of 
menstruation and continuing throughout the 
period of the flow and for some days afterwards. 
Because of this association and because she 
realized that she was getting worse, the patient and 
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her husband developed the idea that pregnancy 
might be desirable as affording the means of 
securing a prolonged remission of the more severe 
symptoms. Contraception was therefore abandoned 
at this stage and menstruation ceased 3 months 
later; the last menstrual period commencing on 
16th June, 1945. During these three months she 
had continued to lose weight; from 11 stone 5 lbs 
prior to her illness to 9 stone. She was constantly 
hungry, but because of her dysphagia was seldom 
able to satisfy her hunger. She found that she 
had become emotionally unstable and was inclined 
to cry on the slightest provocation. 

During the first 3 months of her pregnancy there 
was an increase in the severity of most of her 
symptoms, but early in October 1945 she 
experienced a definite remission and found it 
possible, at last, to follow the advice of her doctor 
to seek specialist treatment in a capital city. This 
involved a two and a half days’ journey, but 
accompanied by her husband, this was accom- 
plished without incident. Treatment with pros- 
tigmin and ephedrine was commenced and the 
patient returned to the country where she entered 
a hospital in her home town. Because of the co- 
existent pregnancy however, she was transferred 
to the Brisbane General Hospital on 16th Novem- 
ber, 1945, where I saw her in consultation shortly 
afterwards. 

She presented a typical picture of myasthenia 
gravis with bilateral ptosis of the upper eyelids, slow 
deliberate movements and slurring of speech. She 
expressed the opinion that the weakness of her 
limbs and liability to fatigue was now less severe 
than formerly, but was concerned about her 
difficulty in swallowing. The uterus was enlarged 
to the size of a four and a half months’ pregnancy. 
Treatment, which had been instituted immediately 
upon admission, consisted of the oral administration 
of 30 grains of prostigmin and 1% grains of 
ephedrine three times a day, together with a daily 
combined injection of prostigmin 0.5 and 1/100 
grain of atropine. A suitable diet was prescribed. 
Radiological examination of the superior medias- 
tinum failed to reveal any abnormal shadows. 

Subsequently, under this therapeutic régime 
steady progress was made towards improvement 
and the patient was admitted to the wards of the 
Brisbane Women’s Hospital. The residual weak- 
ness in the limbs disappeared first but it was more 


than three weeks before the patient was able to 
swallow without difficulty. Consciousness — of 
respiratory effort disappeared about the same time. 
Ptosis of the eyelids was the last manifestation to 
be relieved. However, in spite of this general im- 
provement there was. a tendency to occasional 
relapses lasting for three to four days, and the 
observation was made that these relapses 
corresponded closely to the times of the suppressed 
menstrual periods. They were characterized by 
drowsiness and a return of ptosis of the lids, 
dysphagia and slurring speech. 

By the time the pregnancy had advanced to the 
8th month the patient was considered to be well 
enough to leave hospital temporarily to stay with 
relations in the city. Treatment with prostigmin 
and ephedrine in the previous dosage was con- 
tinued, the patient administering the hypodermic 
injection herself. Occasionally, through forgetful- 
ness, she omitted to take the ephedrine or 
prostigmin tablets and found that she always 
suffered a minor relapse under these circumstances. 
There was no complaint of sleeplessness or excite- 
ment with the use of ephedrine in the dosage given. 
After 37 weeks gestation she developed a severe 
‘“cold’’ which appeared to precipitate a relapse 
lasting for a week with return of dysphagia and 
some degree of ptosis. 

She re-entered hospital and _ subsequently 
remained in good health, labour pains commencing 
on the morning of 28th March, 1946. Acting on 
a previous decision, a combined injection of 
prostigmin (0.5 mg.) and atropine (gr. 1/150) was 
now given every 8 hours. In addition 0.1 mg. of 
prostigmin was given at the beginning of the second 
stage of labour. The blood group of the patient 
had previously been determined; she was found 
to be Group A, and Rh negative. Appropriate 
cross-matching with a selected sample of Group O. 
Rh negative blood from the blood bank demonstra- 
ted complete compatibility. By 6.30 a.m. on 29th 
March, i.e. just 24 hours after the onset of labour 
pains, the cervix was fully dilated with the 
membranes still bulging. These were ruptured 
artificially and the head was found to have 
reached the mid pelvis and to be lying in a position 
of deep transverse arrest. 

Contractions, which had been of good quality 
during the earlier part of the night, had become a 
little weaker during the hour or two preceding this 
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examination. Following on the release of the fore- 
waters however, their strength returned and three- 
quarters of an hour later, under anaesthesia, the 
occiput was rotated anteriorly without difficulty 
and a healthy female infant weighting 6 pounds 10 
ounces was delivered with the use of forceps. 
Sedation during the course of labour had been 
effected by the administration of morphine sulphate 
gr. 1/6, hyoscine hydrobromide gr. 1/100 and 
atropine sulphate gr. 1/180, followed, towards the 
end of the first stage, by gr. 6 of sodium amytal. At 
no stage did the patient complain of undue fatigue. 
However, trouble developed during the third stage 
of labour in the form of a moderate but persistent 
postpartum haemorrhage. The placenta was there- 
fore expressed by Crede’s manoeuvre and 
ergometrine (0.125 mg.) was administered intra- 
venously. Effective haemostasis was obtained in 
this way and the general condition of the patient 
was entirely satisfactory when subsequently 
transferred from the delivery room to a lying-in 
ward. 

Three hours later she began to tremble 
persistently but not violently. This was accom- 
panied by general emotional instability. The 
attack lasted for approximately half an hour and 
was the only occurrence of this character. The 
trembling was ascribed to the extra amount of 
prostigmin administered during the labour. 
Subsequently she expressed the opinion that she 
felt quite as well as before the confinement and 
throughout the remainder of her stay in hospital 
relapse of any kind did not occur. A blood trans- 
fusion was given on the third day of the puerperium 
and the previous dosage of prostigmin and 
ephedrine was maintained. The patient left 
hospital on the 15th day and was seen at the post- 
natal clinic a month later when she reported 
having had a short relapse some two weeks 
previously. 

The baby was being fully breast fed but the 
mother noticed that she became very tired and 
felt ‘‘ as though she wanted to go to sleep on her 
feet,’’ if, through pre-occupation, she missed the 
proper time for taking the tablets. Seen again a 
month later, on the eve of her return to the country, 
entirely favourable progress was reported. In 
reply to a letter sent after a further interval of two 
months it was learned that no major relapse of 
any kind had occurred, 
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DISCUSSION. 

The réle of acetylcholine as a chemical 
transmitter of parasympathetic impulses is 
now clearly established, as also is the 
presence of a blood esterase for its destruc- 
tion. It is presumed that in myasthenia 
gravis there is either an insufficient amount 
of acetylcholine or an increase in cholin 
esterase. Actual determination of the 
esterase content of the blood in myasthenia 
gravis has given conflicting results’ and, 
not infrequently, is found to be within 
normal limits. Kennedy and Wolf’ are not 
prepared to accept this conception of the 
aetiology of the disease and believe that the 
lactic acid content of muscle in myasthenia 
gravis is diminished as a result of some 
metabolic disturbance. This had the effect 
of neutralizing the transfer of neural 
impulses, dependent on _ acetylcholine 
which, in turn, is ineffective in too low an 
acid, a neutral or an alkaline medium. 
Although the ultimate biochemical changes 
occurring in myasthenia gravis are as yet 
undetermined, an improvement in the 
clinical condition of the patient coinciding 
with a prostigmin-induced fall in blood 
esterase level is a constant finding. 

As a consequence of the considerable 
period of time spent in hospital, it was pos- 
sible closely to observe the clinical course of 
the condition presented by this case during 
the last 43 months of her pregnancy. In 
addition she was able to give a good account 
of the subjective manifestations noted 
during the earlier stages of her illness; viz. 
from June 1944 until November 1945. In 
this regard it would seem apparent that 
the condition had progressed to one of 
considerable severity prior to the institution 
of treatment with prostigmin and ephedrine 
and her subsequent favourable progress, 
in the presence of a co-existent pregnancy, 
is perhaps more significant for this reason. 

The aggravation of symptoms prior to 
and during menstruation was particularly 
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noticeable in this case and the consistency 
with which this observation is made would 
further tend to disprove any suggestion 
that pregnancy may be a factor in precipi- 
tating the onset of the disease. This ten- 
dency for the patient to suffer a relapse at 
the time of menstruation has been put 
forward as evidence in favour of an 
endocrine disorder having an aetiological 
role in myasthenia gravis. Milhorat* how- 
ever, whilst commenting on this pheno- 
menon, and whilst finding that the effective 
dose of prostigmin often has to be increased 
during menstruation, considers that the 
aggravation of symptoms has no aetiolo- 
gical significance. He believes that the 
association is of the same order as that 
observed in certain other clinical con- 
ditions, especially those in which muscular 
disability exists, the symptoms of which are 
usually increased during menstruation. 

In studying the effect of pregnancy on 
the course of myasthenia gravis from the 
clinical record of this case it is to be noted 
that the first rational and effective plan 
of treatment made available to her coin- 
cided with the last 5; months of the gesta- 
tional period. Although a definite aggra- 
vation of symptoms developed during the 
first 3 months there was more than a sug- 
gestion of a spontaneous remission at the 
beginning of the second trimester and 
before the commencement of appropriate 
treatment. It was at this stage that a long 
and trying railway journey was successfully 
undertaken. 

During the remainder of the pregnancy 
the clinical picture was one of steady im- 
provement, punctuated by short-lived 
relapses at the times of the suppressed 
menstrual periods. The possibility of a 
‘functional element’’ in these periodic 
relapses was considered (in view of the 
patient’s previous experience in this regard) 
but objective as well as subjective pheno- 
mena were present in the form of a return 
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of ‘slight ptosis and loss of distinctness in 
speech at these times. The only other 
relapse throughout the pregnancy appeared 
to have been precipitated by an upper res- 
piratory tract infection. 

The onset of definite labour pains was 
gradual and permitted an increased dosage 
of prostigmin and atropine to be admin- 
istered by 8-hourly injections. The total 
duration of labour (24? hours) was in no 
way excessive in view of the primiparity of 
the patient, the gradual development of first 
stage contractions and the posterior position 
of the occiput. The reduction in the strength 
of uterine contractions towards the end of 
the first stage and in the early part of the 
second stage as well as the tendency to post- 
partum haemorrhage obviously point to 
the development of some degree of uterine 
exhaustion. But it is equally clear that this 
development was in no way a consequence 
of the myasthenia gravis. Deliberate 
rupture of the bag of forewaters at a slightly 
earlier stage might have been practised 
with advantage. 

The presence of a complicated labour in 
a patient suffering from myasthenia gravis 
gives added significance to considerations 
governing the mode of delivery of these 
cases. For if, as would appear, Caesarean 
section is to go the way of therapeutic 
abortion in the management of these 
patients and the prostigmin-controlled cases 
considered essentially suitable for natural 
delivery, purely obstetrical complications 
are bound to develop from time to time. 
Should these manifest themselves before the 
onset of labour (cephalo-pelvic dispropor- 
tion for example), their presence would 
rightly favoura decision to retain Caesarean 
section as the method of choice for 
delivery. But should such complications 
develop during the course of labous there is 
reason to believe that the management of 
the prostigmin-controlled case would give 
no undue cause for anxiety. 
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MYASTHENIA GRAVIS AND PREGNANCY 
SUMMARY AND CONCLUSIONS. 


1. The present position in regard to the 
management of pregnancy and labour when 
complicated by myasthenia gravis is briefly 
discussed. 

2. Acase record is presented describing 
the clinical course of pregnancy, labour and 
the puerperium in a patient the subject of 
a previously untreated and severe form of 
myasthenia gravis. 

3. Except for an aggravation of symp- 
toms at the onset and transient mild relapses 
of a periodic nature, the pregnancy was 
uneventful and at no stage was the need for 
termination of the pregnancy even contem- 
plated. 

4. In spite of the labour being compli- 
cated by a posterior position of the occiput, 
there were, during this stage, no untoward 
developments which might have been attri- 
buted to the myasthenia gravis. Nor was 
there any evidence of undue fatigue of the 
voluntary musculature. 

5. Although no serious relapse occurred 
during the puerperium, reduction in the 
daily dose of prostigmin and ephedrine 
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could not be effected without a return of 
symptoms. 


Acknowledgments are due Dr. 
Clive Sippe, senior part-time physician to 
the Brisbane General Hospital, at whose 
request I undertook the care of this patient. 
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ROYAL COLLEGE OF OBSTETRICIANS AND 


GYNAECOLOGISTS 


A special meeting of the Council was held on Friday, September 27th, and 
an ordinary meeting was held on Saturday, September 28th, 1946, at the 
College House, with the President, Mr. Eardley Holland, in the Chair. 


The Honorary Fellowship of the College was conferred on Mr. Victor 
Bonney in recognition of his work as a gynaecologist. 


The following were formally admitted to the Membership by the 


Hugh Rose Arthur 

Samuel James Barr 

Bryce Evans Blair 

Catherine Isobel Blyth 

Joyce Burt 

Harold Burton 

Guy Beadon Walmesley Fisher (in absentia) 
Robert Leighton Hartley 

‘Derek Jefferiss 

lola Lloyd Trevor Jones 

Leslie Wallace Lauste 

Margaret Orford 

Hedley Charles Perry 
Dwijendra Lal Poddar 

Esther Mary Pollock 

James Edmund Scott-Carmichael 
Eric Wilfred Lowther Thompson 
Thomas George Edward White 


At the termination of the meeting of the Council held on Saturday, 28th 
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In this Index an endeavour will be made, so far as conditions permit, 
to maintain an up-to-date record of all titles bearing on obstetrics and gynae- 
cology and the infant. The classification aims at making immediately available 
for the reader the titles under the various subject headings. In the majority of 
instances the title is obtained from the original publication. Where this has 
been impossible, the title has been obtained from the abstracting journal shown 
in brackets. Reprints will be welcomed and should be sent to the Editor. 


Any inquiries should be addressed to Miss D. F. Atkins, British Post- 
graduate Medical School, Ducane Road, London, W.12. 
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ANAESTHETICS, ANALGESICS 
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‘dit normal’? I. L’analgésie obstétricale.’’ (What should be the conduct of 
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hysterosalpingography.) A. Lopez de Nava. Ginec. y Obstet. Mexico, July/ 
September 1946, I, 179-85: Comment by D. Perez Cosio, 187-90. 

242. ‘‘ Inseminacién artificial: requisitos para que este indicada.’’ (Indica- 
tions for artificial insemination.) C. D. Guerrero. Ginec. y Obstet. Mexico, July / 
September, 1946, I, 147-52: Comment by D. M. Mateos Fournier, 153-62. 


See also Ref. 259. 


ABNORMALITIES OF THE REPRODUCTIVE ORGANS 


243. ‘‘ Enterouterine fistula, with a review of the literature and report of an 
unusual case.’’ S. Z. Hawkes. Amer. Journ. Obstet. and Gynecol., July 1946, 
150-3. 

244. ‘‘ Winged stem pessary to correct stenosis of cervix.’’ J. Craig Potter. 
Amer, Journ, Obstet. and Gynecol., July 1946, LII, 164-5. 

245. ‘‘ Algunas consideragées sobre um caso de anomalia reversiva do 
aparelho genital feminino: uterus bicornis unicollis uniforis.’’ (An anomaly of 
the female reproductive organs: uterus bicornis unicollis uniforis.) O. de Barros 
Serra Doria. Rev. Ginec. e Obstet. (Rio de Janeiro), July 1946, II, 16-38. 


246. ‘‘ Volvulus salpingiano.’’ C. Zuckermann. Rev. Mex. Cir., Ginec. y 
Cancer, February 1946, XIV, 35-49. 
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INFECTIONS OF THE REPRODUCTIVE ORGANS 
247. ‘‘ Valor actual de la penicilina en ginecologia.’’ (Value of penicillin in 
gynaecology.) N. Arenas, O. Blanchard and P. Pasi. Rev. Ginecol. Obstet., 


March 1946, I, 155-69. 


248. ‘‘ Interpretation of the pathogenesis of pelvic infection as determined by 
cornual resection.’’ H.C. Falk. Amer. Journ, Obstet. and Gynecol., July 1946, 
LII, 66~73. 


249. ‘‘A new method of treatment for vaginitis and cervicitis (with sulfa- 
thiazole polyethylene glycol acid jelly.) S. L. Siegler. Amer. Journ. Obstet. and 
Gynecol., July 1946, LII, 1-13. 

250. ‘‘ Estudos sobre vulvo-vaginitis micéticas.’’ (Mycotic vulvo-vaginitis.) 
A. Salazar Leite. Jorn. Med., August 24th, 1946, VIII, 321-4. 

251. ‘‘ Sobre el tratamiento de la tricomoniasis vaginal.’’ (Treatment of 


trichomonas vaginitis.) E. P. Bagnati. Rev. Med.-quir. Patol, Fem. (Buenos 
Aires), March 1946, XXV, 39-46. 


252. ‘‘Una localizacién rara de equinocosis genital femenina: quistes 
hidaticos multiples en el espesor del misculo uterino.’’ (An uncommon site for 
genital equinocosis: multiple hydatidiform cysts in the body of the uterine 
muscle.) M. Becerro Benito and A. Gomez Ferreira. Rev. Espan. Obstet. y 
Ginecol., April 1946, 1V, 251-05. 

253. ‘‘La pénicillinothérapie des lésions inflammatoires des annexes de 
l’utérus: premiers résultats.’’ (First results of penicillin therapy of inflammatory 
lesions of the adnexa.) J. Fally. Bruxelles-Méd., May 26th, 1946, XXVI, 
505-74. 

254. ‘‘ The persistence of the gonococcus in the female adnexa.’’ A. Cohn, 
I. Grunstein and C. E. Heaton. Amer, Journ, Obstet and Gynecol., July 1946, 
LIT, 83-8. 

255. ‘‘ Roentgenoterapia antiflogistica nos processos anexiais.’’ (Antiphlo- 
gistic radiotherapy of adnexal diseases.) J. B. Lobo. Anais Bras. de Ginecol., 
May 1946, XXI, 350-67. 

250. ‘‘ Consideraciones a propdsito de 127 casos de tuberculosis genital.”’ 
(127 cases of genital tuberculosis.) H. L. Guixa. Semaiia Med., April 4th, 1946, 
LIII, 605-11. 

257. ‘‘Influencia de la tuberculosis en la fisiologia del aparato genital 

femenino.’’ (Effect of tuberculosis on the physiology of the female genital 
organs.) L. Ferreras. Rev. Espan. Tuberculosis, May 1946, XV, 355-006. 
* 258. ‘‘ Tuberculose ou pseudo-tuberculose de l’endométre. Etude clinique 
et constations d’exploration cyto-hormonal.’’ (Tuberculosis or pseudo-tubercu- 
losis of the endometrium. Clinical study and a statement on the cyto-hormonal 
investigation.) R. Rouchy. Ann. d’Endocrinologie, 1946, VII, 1-10. 

259. ‘‘ Tuberculous endometritis and sterility.’’ I. Halbrecht. Schweiz. 
med. Wschr., 1946, LXXVI, 708: Lancet, September 7th, 1946, II, 354-5. 

260. ‘‘ Las ondas cortas en ginecologia.’’ (Short wave therapy in gynae- 
cology.) J. Lorenzo. Dia Med. (Buenos Aires), July 22nd, 1946, XVIII, 1000-4. 


NEW GROWTHS OF THE REPRODUCTIVE ORGANS 
General 


261. ‘‘ Pelvic leiomyosarcoma.”’ B. Rickford. Proc. Roy. Soc. Med., July 
1946, XX XIX, 583-4. 
See also Ref. 52 
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Uterine 

262. ‘‘ Les cancers primitifs multiples de l’utérus et d’autres organes (en 
particulier de l’utérus et du sein).’’ (Multiple primary carcinomas of the uterus 


and other organs, with special reference to the uterus and breast.) J. M. 
Fernandez-Colmeiro. Bull. Assoc. Frang. Cancer, 1946, XXXIII, 16-35. 


203. ‘‘ Cério-carcinoma do ttero.’’ (Choriocarcinoma of the uterus.) A. de 
Moraes. Rev. Bras. Cir., June 1946, XV, 197-208. 


264. ‘‘ Inspissated blood and the growth of fibromatous uterine tumors: 
preliminary report.’’ W. Marshall, A. L. Holloway et al. Amer. Journ. Surg., 
July 1946, LXXII, 57-62. 

205. ‘‘ Les conceptions actuelles du traitement du fibrome: la position de la 
radiothérapie.’’ (Place of radiotherapy in the treatment of fibromas.) A. 
Badolle. Journ. Radiol. et Electrol. (Paris), 1946, XXVII, 19-25. 

200. Primary lipoma of uterus.’’ W. J. Reich and M. J. Nechtow. Amer. 
Journ, Obstet. and Gynecol., July 1946, LII, 157-9. 

267. ‘‘ Cirugia del mioma uterino, I.’’ (Surgery of uterine myoma.) R. 
Lopez Monti and E. M. Baldi, Obstet. y Ginecol. Latin-Amer., February 1946, 
IV, 133-42. 

Cervical 

208. ‘‘ Treatment of carcinoma of the cervix.’’ J. A. del Regato. Radiology, 
June 1946, XLVI, 579-82. 

26g. ‘‘ Cancer del cuello uterino.’’ (Cancer of the cervix.) C. Zuckermann. 
Rev. Mex. Cir., Ginecol. y Cancer, April 1946, XIV, 99-104. 

270. ‘‘Infrequency of carcinoma of the uterine cervix among Jewish 
women.”’ J. V. Treusch, A. B. Hunt and A. A. Rousuck. Amer, Journ. Obstet, 
and Gynecol., July 1946, LII, 162. 

271. ‘‘ Preinvasive carcinoma of the cervix uteri.’’? EF. R. Pund and S. 
H. Auerbach. Journ. Amer. Med. Assoc., July 20th, 1940, CXXXI, g60-3. 

272. ‘Les adénocarcinomes du col utérin. Arguments pour le choix des 
indications thérapeutiques.’’ (Choice of mode of therapy in adenocarcinoma of 
the cervix.) M. Dargent and R. Bonniot. Lyon Chir., March/April 1946, XLI, 
180-7. 


Endometriosis 

273. ‘‘ Endometriosis in youth.”’ J. Fallon. Journ. Amer, Med. Assoc., 
August 24th, 1946, CXX XI, 1405-6. 

274. ‘‘ Endometriosis of the colon.’’ H. RK. Arthur. roc. Roy. Soc. Med., 
July 1946, XX XIX, 575-6. 

275. ‘‘Endometriosis of sigmoid, rectum, bladder and left ovary.”’ B. 
Castleman. New Engl. Journ. Med., August 8th, 1946, CCXXXV, 199-201. 

276. ‘‘ Endométriose du gréle.’’ (Endometriosis of the small intestine.) L. 
Michon and C. Olivier. Presse Méd., August 17th, 1946, LIV, 534-5. 


Ovarian 


277. ‘‘ CAncer ovarico de rapido evolucién.’’ (Rapid growth of an ovarian 
cancer.) S$. Hernandez Rivera. Rev. Mex. Cir., Ginecol. y Cancer, July 1946, 
XIV, 215-9. 

278. ‘‘Carcinomes métastatiques bilatéraux des ovaires ou tumeurs dé 
Krukenberg.”’ (Bilateral metastatic carcinoma of the ovaries or Krukenberg’s 
tumour.) R. Linard. Journ. Chir. (Paris), 1946, LXII, 15-29. 
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279. ‘‘ Xanthofibroma thecocellulare, which became the site of a secondary 
carcinoma from the opposite ovary.’’ E. W. C. Buckell. Proc. Roy. Soc. Med., 
July 1946, XXXIX, 576-7. 

280. ‘‘ Carcinomas secundaires del ovario.’”’ (Secondary carcinoma of the 
ovary.) M. Bessone. Prensa Med. Argent., June 28th, 1946, XXXIII, 1325-34. 
281. ‘‘ Malignant granulosa-cell tumour.’’ W. Hawksworth. Proc. Roy. 
Soc. Med., July 1946, XX XIX, 580-1. 

282. ‘‘ A minute granulosa cell tumor with vaginal bleeding.’’ T. Cianfrani. 
Ann. Surg., July 1946, CXXIV, 118-22. 


283. ‘‘ Puberté précoce par tumeur de la granulosa.’’ (Precocious puberty 
due to a granulosa cell tumour.) Duperrat, Guny and Auclair. Bull. Assoc. 
Frang. Cancer, 1946, XXXIII, 152-6. 

284. ‘‘ Large ovarian cyst: report of a case.’’ F. J. Hofmeister. Amer. 
Journ, Obstet. and Gynecol., July 1946, LII, 133-4. 

285. ‘‘ Ovarian cyst with twisted omental pedicle.’’ F. H. Finlaison. Proc. 
Roy. Soc. Med., July 1946, XX XIX, 579-80. 

286. ‘‘ Anuria por compresién de un gran quiste de ovario.’’ (Compression 
by a large ovarian cyst as a cause of anuria.) P. E. Borras and A, Garcia Loza. 
Rev. Asoc. Med, Argent., April 30th, 1946, LX, 244-7. 

287. ‘‘ El cistoma seudomucoso del ovario.’’ (Pseudomucous cystoma of 
the ovary.) R. Naveiro. Sem. Med. (Buenos Aires), March 28th, 1946, LIII, 
579-81. 

288. ‘‘ Abdominal wall fibroma (urachal?) simulating ovarian cystoma.”’ 
C. E. McLennan and E. G. Holmstrom. Amer. Journ, Obstet. and Gynecol., 
July 1946, LIT, 154-6. 

28g. ‘‘ The origin of adrenal-like tumor of the ovary (hypernephroma of 
ovary, adrenal tumor of ovary, masculinovoblastoma, luteoma, luteinoma).’’ 
A. H. Curtis. Amer. Journ. Obstet. and Gynecol., July 1946, LII, 115-22. 


290. ‘‘ Bilateral concomitant fibroma and serous cystadenoma of the ovary.’’ 
S. M. Copland and F. C. Coleman. Amer. Journ, Obstet. and Gynecol., July 
1946, LII, 141-6. 

291. ‘‘Fibromas puros del ovario.’’ (Pure fibromas of the ovary.) M. 
Bessone and P. Biliboni. Rev. Méd.-quir. Patol. Fem. (Buenos Aires), April 
1946, XXV, g2-105. 

292. ‘‘ Arrhenoblastoma of the ovary: report of two cases.’’ M. T. Gold- 
stine. Amer. Journ. Obstet. and Gynecol., July 1946, LII, 123-7. 


293. ‘‘ Another case of arrhenoblastoma.’’ A. H. Curtis. Amer. Journ. 
Obstet and Gynecol., July 1946, LII, 128-32. 

294. ‘‘ Tumeur thécale d’un ovaire, associée 4 un épithélioma du corps 
utérin avec métastase dans l’autre ovaire.’’ (Thecal tumour of the ovary, 
associated with an epithelioma of the body of the uterus with metastasis to the 
other ovary.) P. Guérin, M. Guérin and A. Tailhefer. Bull. Assoc. Frang. 
Cancer, 1946, XXXIII, 36-47. 


295. ‘‘ Quiste luteinico. Su diagnostico diferencial con el embarazo tubario.”’ 
(Differential diagnosis of a lutein cyst from tubal pregnancy.) R. L. Masciottra 
and E. P. Bagnati. Rev. Méd.-quir. Patol. Fem. (Buenos Aires), May 1946, 
XIV, 164-72. 


296. ‘‘ Quistes dermoides del ovario: su diagnostico radiologico.’’ (Radio- 


logical diagnosis of dermoid cysts of the ovary.) A. Piernes, E. Rosselli and 
P. Franquet. Dia Med. (Buenos Aires), August 5th, 1946, XVIII, 1077. 
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297. ‘‘ Un case de goitre ovarien.’’ (Struma ovarii.) A. Tailhefer, P. Guérin 
and M. Guérin. , Bull, Assoc. Frang. Cancer, 1946, XXXIII, 131-40. 


See also Ref. 53, 54. 


Ligamentous 


298. ‘‘ Myxosarcoma of the broad ligament.’’ E. Friedman. Proc. Roy. 
Soc. Med., July 1946, XX XIX, 58r. 


299. ‘‘Estudo clinico dos chamados quistos intraligamentares.’’ (Clinical 
study of the so-called intraligamentous cysts.) M. Queiroz de Barros. Rev. 
Ginecol. e Obstet. (Rio de Janeiro), April 1946, XL, 258-74. 


OPERATIONS 


300. ‘‘ The responsibility of the surgeon in the preservation of human 
fertility.’’ F. I. Seymour and A. Koerner. Journ. Int. Coll. Surg., May / June 
1946, 1X, 389-94. 

301. Six cases of venous intravasation following intrauterine lipiodol 
injection.’’ A. Bloomfield. Journ. Obstet. and Gynaecol. Brit. Emp., August 
1946, LIII, 345-6. 


302. ‘‘ Histerossalpingografia. Imagen radiologica normal.’’ (Normal 
radiological picture in hysterosalpingography.) A. Campos da Paz F. Rev. 
Ginecol. e Obstet. (Rio de Janeiro), June 1946, XL, I, 381-406. 


303. ‘‘ Hysterosalpingography with Visco-Rayopake.”’ J. Warren. West. 
Journ. Surg., Obstet. and Gynecol., July 1946, LIV, 294-9. 


304. ‘‘ La sterilisation féminine au camp d’Auschwitz.’’ (Sterilization of 
women at Auschwitz concentration camp). P. Funck-Brentano. Méd. frangaise, 
September 1946, VI, 257. 

305. ‘‘ La esterilizacién quirirgica temporal de la mujer.’’ (Temporary 
surgical sterilization of women.) M. Mateos Fournier. Gac. Med. Mexico, 
February 1946, LX XVI, 1-10. 

306. ‘‘ La conservacién de los ovarios en la histerectomia.’’ (Conservation 
of the ovaries in hysterectomy.) P. Martinez Esteve. Rev. Med. Cordoba, April 
1946, XXXIV, 180-93. 

307. ‘‘ Prolapso cérvico-vaginal apds histerectomia.’’ (Cervical vaginal 
prolapse following hysterectomy.) O. Baz. Arch. Bras. Med., May/ June 1946, 
XXXVI, 253-8. 


308. ‘‘ Considérations sur le traitement chirurgical du prolapsus génital et de 
ses récidives.’’ (Surgical treatment of genital prolapse and its recurrence.) 
R. Bourg. Acta Clin. Belg., January 1946, I, 51-62. 


309. ‘‘ Vaginal ureterolithotomy.’’ F. K. Garvey and D. Gomberg. Journ. 
Urol., July 1946, LVI, 49-56. 


MISCELLANEOUS 


310. ‘‘Some gynaecological aspects of referred pain.’’ G. W. Theobald. 
Journ. Obstet. and Gynaecol. Brit. Emp., August 1946, LIII, 309-27. 


311. ‘‘ Cidtica de origen uterino.’’ (Sciatica of uterine origin.) E. Astarloa, 
F. P. Peycere and C. T. Nessi. Prensa Med. Argent., July 26th, 1946, XX XIII, 
1560-1. 


312. ‘‘La biopsie de la muqueuse utérine en pratique gynécologique.”’ 
(Biopsy of the uterine mucosa in gynaecology.) P. Laffargue. L’ Algérie Méd., 
May/June, 1946, 225-32. 


. 
gt 
: 
ate 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


584 

313. ‘‘The ‘intractable’ vesico-vaginal fistula’’ (letters). Brit. Med. 
Journ., 1946, Il: E. Williams, August roth, 209; C. Moir, August 17th, 243; 
G. B. Thomas, August 24th, 276-7. 

314. ‘‘ Manifestaciones vulvares de la arriboflavinosis.’’ (Vulvar manifesta- 
tions of riboflavin deficiency.) L. A. Arriglu. Prensa Med. Argent., June 28th, 
1946, XXXIII, 1338-45. 

315. ‘‘ Contribucién a la patogenia del prurito vulvar.’’ (Pathogenesis of 
pruritus vulvae.) F. Bonilla. Rev. Clin. Espan., July 31st, 1946, XXII, 119-24. 

316. ‘‘ The cause of prolapsus uteri in women in the light of perineal pro- 
lapse in mice.’’ H. Burrows and P. J. Ewers. Journ. Obstet. and Gynaecol. 
brit. Emp., August 1946, LIII, 377-8 

317. ‘‘ The important dividing wall between caudal herniation and prolapse 
of abdominal and pelvic viscera.’’? C. W. Barrett. West. Jaurn. Surg., Obstet. 
and Gynecol., July 1946, LIV, 279-87. 

318. ‘‘ Vesical calculus complicating procidentia.’’ C. K. Vartan. 
Med. Journ., August 24th, 1946, II, 265. 

319. ‘Giant urethral calculus in the female.”” Lake. Brit. Med. 
Journ., September 7th, 1946, IT, 328-9. 

320. ‘‘ Ureteral catheterization.’’ C. A. Haysmer. New Engl. Journ, Med., 
July 11th, 1946, CCXXXV, 49. 

321. ‘‘Incontinencia de orina en la mujer.’’ (Urinary incontinence in 
women.) A. L. Valencia. Rev. Med. Chile, November, 1945, LX XIII, 945-9. 


322. ‘‘ Stress incontinence in women.’’ R. E. van Duzen. Journ. Urol., 
June 1946, LV, 648-50. 

323. ‘‘ Resultados de la electrocoagulacién en la incontinencia de orina en 
la mujer.’’ (Results of electrocautery in urinary incontinence in women.) F. 


Lacal. Dia Med. (Buenos Aires), July 22nd, 1946, XVIII, 1o12—4. 

324. ‘‘ Origine ovarienne des récidives post-opératoires du goitre exophtal- 
mique.’’ (Ovarian origin of post-operative recurrence of exophthalmic goitre.) 
J. Lederer, Ann. d’Endocrinologie, 1946, VII, 50-3. 
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Suture tensile strength and elasticity are of great importance 


to surgeons who practice the new procedure. 


LONDON HOSPITAL ULTRATAN CATGUT 


(MORLEY’S PROCESS) 


HAS AN AVERAGE TENSILE STRENGTH 


28% greater than B.P.C. requirements 


and 


19% greater than U.S.A. requirements 


(This average is struck f73m numerous tests before release). 


ELASTICITY 


The elongatior (elasticity) of London Hospital Catgut approximates 40%, 


giving the necessary expansion to prevent fracture under normal stress. 
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lain proper Nutrition 


During and Regnancy 


E fus results of modern ante-natal care have emphasised the impor- 
tance of proper nutrition of the expectant mother, in securing a 
normal pregnancy, labour and puerperium, and in endowing the 

infant with an initially sound constitution. 


The use of ‘ Ovaltine ’ throughout pregnancy goes far towards ensur- 
ing this ideal state of nutrition. ‘ Ovaltine’ is a natural food tonic 
prepared from milk, eggs and malt extract. 


‘Ovaltine’ is delightful to the taste and appeals to the often capricious 
appetite of the pregnant woman. It is so readily digestible that 
unsettled digestion does not preclude its use. 

‘ Ovaltine’ given daily during pregnancy definitely ensures that the foetus 
obtains sufficient nourishment, while sparing the maternal tissues from 
dangerous deprivation. During lactation its use enriches the milk and permits 
the mother to continue adequate feeding until the normal time for weaning 
occurs. Its tonic stimulating properties assist the general well-being of the 


mother. 
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